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~' TTL Data , Book;" Alpha-Numerical Index 
. ' 

DEVICE DEVICE DEVICE 
·PAGE NO. PAGE NO: 

MIL 
PAGE NO. 

COML MIL ,COML MIL COML 

930 4-1 ' 5410 7410 1-4,1-36 5446A 744.6A, 2-8 
932 4-1 54Hl,O 74Hl0 1·4,1-36 5447A 7447A 2-8 
933 4·1 ' 54L 10 ' 74L10 1-4,1-36 54L547 74LS47 2-8 
935 4;1 54L510 74L510 1-41-36 5448 7448 2-Q 
936 4-1 74510 1-4,1-36 54LS48 74LS48 ,2·8 
937 4·1 5411 7411 1-5,1-44 £4L549 74LS49 2-8 
944 4-1:, 54Hll 74Hll 1-5,1-44 5450 7450 1·11,1-50 
945:, . 4-1 54L11 74Lll "·5,l-44 54H50 74H50 "'1,1·50 
946 4,1 54LSll 74L511 1-5,1·44 5451· 7451 1·12,1-56 
948 4-L 74511 1·5,144 54H51 . 74H51 1-12;1-56 
949 4·1 54L512 74L512 1·5,1-38 , 54L51 74L51 1·12,1-56 , 

957 4-1. 5413 7413 1-5,1-48 54L551 74[;551 1-12,1-56 

95~ 4-1 54L513 74L513 1,5,1-48 74551 ,.,2; ,1·56 
, 961 4-1 5414 7414 1-6, 1·48 54H52 , 74H52 1-13,1·50 

962 4-1 54L514 74L514 1·6,148 5453 7453 1-,13, 1·50 
963, 4·' , 54LS15 74LS15 1-6,1-46 54H53 74H53 1'13,1',50 
1800 4-1 74515 1-6,1·46 5454' 7454 "'4,1-56 
1801 4-1 5416 7416 1-6,1-42 54H54 74H54 H4,l-56 

2502 2502C 4-6 5417, 7417 1-7,1·42 54L54 74L54 1·14,1·56 
2503 2503C 4·6 5420 7420 1-7,1·36 54L554 74L554 H4,l-56 
2504 2504C 4-6 54H20 74H20 1'7,1-36 54H55 74H55 1·15,1·50 
5400 7400 p,l-36 54L20 74L20 1-7,1-36 54L55 7.4L55 H5,l-56 
54HOO 74HOO 1-1,'-36 54L520, 74L520 1-7,1-36 54L555 74L555 H5,l-56 
54LOO 74LOO 1-1,1-36 74520 1·7,1-36 5460 7460· 1-15,1-58 
54L500 74L500 ,.1 .. 1-36 54H21 74H21 1-7,1-44 54H60 74H60 H5,l-59 

74500 1-1,1·36 54L521 74 LS21 1·7,1-44 54H61 74H61 1·16,1·60 
5401 7401 1-1,1-38 54H22 74H22 1-8,1·38 54H62 74H62 H6,l-59 
54HOl 74HOl 1-1,1-38 54L522 74L522 1-8,1-38 74564 H6,l-56 
54LOl 74LOl H,l-38 74522 1-8,1-38 74565 H7,l-61 
54L501 74L501 H,'·38 5423, , 7423 1-8,1-50 5470 7470; H8,l·62 
5402 7402 1·2,1-40 5425 7425 1-8,1·40 54H71 74H71 ' H8,Hl4 

. 54L02 74L02 1·2, 1-40 5426 7426 1·9,1-42 54L71 74L71 H9,l·66 
54L502 74 LS02 1-2,1-40 54L26 74L26 1·9,1·42 5472 7472 H9,l-62 

,74502 1.2,140 54L526 74L526 1·9,1-42 54H72 74H72 H9,l·64 
5403 7403 1-2, tr38 5427 ,7427. 1·9,1-40 54L72 74L72 1-19,1·66 
54L03 74L03 l-2,l-38 54L527 74L527 1-9,1-40 5473 7473 1-20,1-62 
54L503 74L503 1·2,1-38 5430 7430 1-9,1·36 54H73 74H73 1-20,1-134 

74503 1-2,1·38 54H30 74H30 1-9,1·36 54L7-3 74L73 1-20,1-66 
5404. 7404 1-2,1-36 54L30 74L30 1·9,1-36 54L573 74LS7;l 1-20,1-68 
54H04 74H04 1-2,1·36 54L530 74L530 1·9,1-36 5474 7474 1,20, .1·62 
54L04 74L04 1-2,1·36 74530 1-9,1·36 54H74 74H74 1-20,1-64 
54L504 74L504 1-2,1·36 5432 7432 1·10,1·52 54L74 74L74 1-20,1-66 

74504 1-2,1-36 ' 54L32 74L32 HO,l·52 54LS74 74LS74 1-20,1-158 
5405 7405 1·3,1·38 54L532 ' 74L53:;! HO,l-52 74574 1-20,1·70 
54H05 74H05 1-3,1-38 5437 , 7437 HO,I·54 5475 7475 2-14 
54L05 74L05 1-3,1·38 54LS37 74 LS37 ,1·10,1,54 54L75A 74L75A 2-14 
54L505 ,74L505 1'3,1-38 5438" 7438 HO,l-42 54L575 74LS75 2-14 

74505 1-3,1·38 54L538 74L538 HO,l·42 ,5476 7476 1-21,1-62 
5406, 7406 1-3,1-42 5440 7440 Hl,l,-54 54H76 74H76 1·21,1·64 
5407 7407 1-3,1-42 54H40 74H40 ,.,1,1·54 54L576 74LS76 1-21,1-68 
5408. 7408 1·4,1·44 54LS40 74L540 1·11,1-54 54L5n 74LS77 2·14 
54H08 74H08 14,144 74S40 H,l,l-54 54H78 74H78 1·21,1-64 
54L08 74L08 1-4,1-44 5441A 7441A . 2·1 54L78 74L78 1·21,1-66 
54L508 74 LS08 1·4,144 5442 7442 2·3 54L578 74LS78 1·21,1-68 
5409 7409 1-4,1-46 54L42A 74L42A 2·3 5483 ' 7483 2·17 
54L09 74L09 1-4,1-46 54L542 74L542 2-3 54L583A 74L583A 2·17 
54L509 74L509 1-4,1-46 5445 7445 2·6 5485 7486 2-21 

Note:, When t~ere ar~ two sets of p~ge ~.umbers: the, ~irst designates t~e conl)ecti~R:'I diagra~ pa~e; the second .. i~dicates electrical tabtes .. 
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~ TTL· Data Book Alpha-Numerical Index 
DEVICE DEVICE DeVICE l. 

PAGE NO. PAGE NO. PAGE NO. 
MIL COML MIL COML MIL COML 

, 
54L85 74L85 2·21 54LS139 74LS139 2-46 54182 74182 2·113 
54LS85 74 LS85 2·21 74S139 2·46 74S182 2·113 
5486 7486 1·22,1·72 74S14Q 1·29,1·54 54184 74184 2·116 
54L86 74L86 1·22,1·72 54141 74141 2·1 54185A 74185A 2·116 
54LS86 74 LS86 1·22,1·72 54145 74145 2·6 54187 74187 2·122 

74S86 1·22,1·72 54147 74147 2·49 54L 187A 74L187A 2·122 
5488 7488 2·25 54148 74148 2·49 54S189 74S189 2·125 
5489 7489 2·28 54150. 74150. 2·53 54190. 74190. 2·128 
54L89A 74L89A 2·89 54151A 74151A 2·53 54LS19Q 74LS19Q 2·128 
549QA 7490A 2·30. 54LS151 74LS151 2·53 54191 74191 2·128 
54L9Q 74L9Q 2·30. 74S151 2·53 54LS191 74LS191 2·128 
54LS9Q 74LS9Q 2·30. 54153 74153 2·57 54192 74192 2·133 
5491A 7491A 2·34 54LS153 74LS153 2·57 54L 192 74L192 2·133 
54L91 74L91 2·34 74S153 2·57 54LS192 74LS192 2·133 
5492A 7492A 2·30. 54154 74154 2·60. 54193 74193 2·133 
54LS·92 74LS92 2·30. 54L154A 74L154A 2·60. 54L 193 74L193 2·133 
5493A 7493A 2·30. 54LSI54 74LS154 2·60. 54LS193 74LS193 2·133 
54L93 74L93 2·30. 54155 74155 2·63 54194 74194 2·140. 
54 LS93 74LS93 2·30. 54LS155 74LS155 2·63 54LSI94A 74LS194A 2·140. 
5495 7495 2·36 54156 74156 2·63 74S194 2·140. 
54L95 74L95 2·36 54LS1.56 74LS156 2·63 54195 74195 2·144 
54LS958 74LS958 2·36 54157 74157 2·66 54LS195A 74LS195A 2·144 
5496 7496 2·39 54L157A 74L157A 2·66 74S195 2·144 
54 LS96 74LS96 2·39 54LS157 74LS15, 2·66 54196 74196 2·10.1 
54L98 74L98 2·42 74S157 2·66 54LS196 74LS196 2·10.1 
54H1Q3 74H1Q3 1·23,1·74 54LS158 74LS158 2·66 54197 74197 2·10.1 
54H1Q6 74H1Q6 1·23,1·74 74S158 2·66 54LS197 74LS197 2·10.1 
5410.7 7410.7 1·23,1·62 54160A 7416QA 2·70. 54198 74198 2·148 
54LS107 74LS1Q7 1·23,1·68 54LS16Q 74LS16Q 2·70. 54199 74199 2·148 
54H1Q8 74H1Q8 1·24,1·74 54161A 74161A 2·70. 54S2QQ 74S2QQ 2·154 
5410.9 7410.9 1·24,1·62 54LS161 74LS161 2·70. 54S2Q6 74S2Q6 2·157 
54LS1Q9 74LS1Q9 1·24,1·68 54162A 74162A 2·70. 54LS221 74LS221 1·30.,1·76 
54LSl12 74LS112 1·24,1·68 54LS162 74LS162 2·70. 54251 74251 2·160. 

74S112 1·24,1·70. 54163A 74163A 2·70. 54LS251 74LS251 2·160. 
54LS113 74LS113 1·25, 1·68 54LS163 74LS163 2·70. 74S251 2·160. 

74S113 1·25,1·70. 54164 74164 2·76 54 LS253 74 LS253 2·163 
54LS114 74LS114 1·25,1·68 54L164A 74L164A 2·76 74S253 2·163 

74S114 1·25,1·70. 54LS164 74LS164 2·76 54LS257 74LS257 2·165 
54121 74121 1·26,1·76 54165 74165 2·79 74S257 2·165 
54LS122 74LS122 1·26,1·78 54L165A 74L165A 2·79 54LS258 74LS258 2·165 
54123 74123 1·26,1·78 54166 74166 2·82 74S258 2·165 
54L123A 74L123A 1·26,1·78 54LS168 74LS168 2·85 74S26Q 1·31,1·40. 
54LS123 74LS123 1·26,1·78 54LS169 74.LS169 2·85 54LS266 74 LS266 1·31,1·84 
54LS124 74LS124 2·44 74170. 2·9'1 54LS279 74LS279 2·168 
54125 74125 1·27,1·80. 54LS17Q 74LS17Q 2·91 74S28Q 2·170. 
54LS125 74LS125 1·27, 1·80. 54173 74173 2:96 74S281 2·173 
54126 74126 1·27, 1·80. 54 LS173 74LS173 2·96 54LS283 74LS283 2·17 
54LS126 74LS126 1·27,1·80. 54174 74174 2·98 54S287 74S287 2·177 
54132 74132 1·27, 1·48 54LS174 74LS174 2·98 54S289 74S289 2-179 
54LS132 741.:S132 1·27,1-48 74S174 2·98 54 LS295A 74 LS295A 2·182 

74S133 1·28,1·36 54175 74175 2-98 54LS298 74LS298 2·184 
74S134 1·28, 1·80. 54LS175 74LS175 2·98 54365 74365 1·32, 1·86 
74S135 1·28,1·82 74S175 2·98 54 LS365 74LS365 1·32,1·86 

54LS136 74LS136 1·29,1·84 54176 74176 2·10.1 54366 74366 1·32,1·86 
74S136 1·29,1·84 54177 74177 2·10.1 54LS366 74LS366 1·32, 1·86 

54LS138 74LS138 2·46 54180. 74180. 2·10.5 54367 74367 1·32, 1·86 
74S138 2·46 54181 74181 2·10.7 54LS367 74LS367 1·32, 1·86 

Note: When there are two sets of.page numbers,. the first deSignates the connection diagram page-; the second indicates electrical tables. 
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DEV,CE DEVICE , DEVICE .. P,AGE NO. PAGE NO . PAGE NO. 

MIL COML MIL COML MIL· COMl 

54368 74368 1·33,1·86 7551 8551 3·62 9QQ6C 4·15 
5415368 74l53.:i8 1·33,1·86 75151 85151 3·62 9Qcisc 4·15 
!i4l5374 7415374 2·187 7552 8552 3·64 9QQ9C 4·15 
5415386 7415386 1·34,1·72 75152 85152 3·64 9012C 4·15 
545387 74538.7 2·177 7553 8553 3·7.0 9Q16C 4·15 
541,.5395 7415395 2·189 7554 8.554 , 3·64 9.024 8.024 4·17 
54l567Q 74l567Q 2·191 75154 85154 3·64 9.093 4·1 

8QLOS 3·1 7555 8555 3·72.. 9094 4·1 
7.090 8.09.0 3·3 7556 8556 3·72 9.097 4'1 
7.091 

',~ -" 

8560 3·76 
.,~, 

8.091 3·3 756.0 9.099 4·1 
7.092 8092 3·3 75l6Q 85l6Q 3·76 .' 

93.0.0 83.00 4·19. 
7.093 8.093 3·5 7563 .8563 3·76 93.01 83.01 4·2:l 
7.094 8.094 . 3·5 75163 85163 3·76 93.09 83.09 4·24 
7.095 8.095 3·7 75568 85568 3·82 931.0 8310 4·:l7 
7Ql95 8.ol95 3·7 757.0 857.0 3·86 9311 8311 4·33 
7.096 8096 3·7 7573 8573 3·89 9312 8312 4·24 
7Ql96 8Ql96 3·7 7574 8574 3:92 9316· 8316 4·27 
7.097 8.097 3·7 7575 8575 3·95 9318 8318 4·36 
7Ql97 8Ql97 3·7 7576 . 8576 3·95 9322 8322 4·38 
7.098 8.098 3,7 7577 8577 3·101 9334 8334 44.0 
7QL98 8Ql98 3·7 7578 8578 3·104 96.01 86.01 443 
7.099 8.099 3·9 8581 3·1.07 96.02' 86.02 '446 
7121 8121 3·11 759.0 859.0 3'11.0 , 
71L22 81122 3·13 7595 8595 3·113 
7123 8123 3·13 7596 8596 3·116 
71123 81123 3·13 7597 8597 3·119 
713.0 8130 3·17 7598 8598 3·122 
7131 8131 3·19 7599 8599 3·127 

.;...ll~§'~. 8.1~6 .. ... ~;!·'9 7613 8613 3·4.0 
1Ii.. " , ,p,' 

716.0 816.0 3·17 76113 "BSC1:f"'" '3:;Ur-' 

711595 811595 3·21 76124 86l:l4 3·131 . 
711596 811596 3·21 76125 86125 3·134 
711597 811597 3·21 76l7Q 86l7Q 3·86 
711,.598 811598 .3-21 76175 86175 3·137 
72.0.0 82.0.0 3·23 76176 86176 3·137 
721.0 821.0 3·25 7678 8678 3·14.0 
7211 . 8211 3·25 7679 8679 3·14.0 
7214 8214 3·28 76l9Q 86l9Q 3·11.0 
7?19 8219 3·28 76193 86193 3·142 
722.0 822.0 3·32 76197 86l97. 3·144 . 
7223 8223 3-35 76199 86199 3·148 
723.0 823.0 3-37 7795 8195 3·113 
728.0 828.0 4-11 7796 8796. 3·116 
7281 8281 4·11 7853 8853 3·151 
7288 8288 4·11 7875A 8875A 3-154 
729.0 829.0 4·11 7875B 8875B 3·154 
7291 8291 4·11 8898 3·156 
7511 8511 3~4Q 8899 3·156 
75111 85111 34.0 728.0 8280 4·11 
7512 8512 34.0 7281 8281 4·11 
7SL12 85112 3-4.0 7288 8288 4·11 
752.0 852.0 3·44 729.0 829.0 4-11 

8531 3·49 7291 8291 4·11 
7542 8542. 3·52 9QQ2C 4·15 
7544 8544 3·54 9OO3C 4·15 
7546 8546 3·56 9Q04C 4·15 

8555.0 3-6.0 9QQ5C 4·15 

Note: When there are two Sets of page numbers, the first designates the connection diagram page;.the second indicates electrical tables. 
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£)4/74 SSI-SECTION 1 

DM5400/DM7400Quad 2~lnput NAND Gates .................... , ...........•.. : .... , ., .. , . ... 1·1, 1·36 
. DM54HOO/DM74HOO Quad 2·lnput NAND Gates ...................................... '. . . . . . ... 1·1, 1,36 

DM54LOO/DM74LOO Quad2·lnput NAND Gates •.......................•.......... ; ...•...... 1·1,1·36 
DM54LSOO/DM74LSOO Quad 2~lnputNAND Gates ........•......•......... '" ............. :' .. 1-1,1·36 
DM74S00 Quad 2·lnput NAND Gates ........•..•.•. ,,: ... : .............................. ': .. 1:1,1·36 
OM5401/DM7401 Quad 2·lnput NAND Gates with Open·Coliector OutpUts ....... ' ..........•. ;'" ...... 1;1,1·38 
DM54H01/DM74H01 Quad 2·lnput NAND Gates with Open·Coliector Outputs ........... : ,' ..........•.. 1.;1,1;38 
DM54L01/DM74L01Quad ;I·lnput NANO Gates with Open-Collector Outputs ............. , .............. 1-1,1'38 
DM54LS01/DM74LSOl Quad 2·lnput NAND Gates with Open·ColiectorOutputs ....•.... ; ............... 101,1·38 
DM5402/DM7402·Quad 2.lnput NOR Gates ................................ : ................. 1·2,1-40 
DM54L02/DM74L02 Quad 2·lnput NOR Gates ..•.................. , ............... : .. ~ ....... 1·2,1·40 
DM54LS02/DM74LS02 Quad 2·lnput NOR Gates .•.......•.•. , •.•.............•...... , ....... 1·2, 1·40 
01lll74S02 Quad 2·lnput NOR Gates ....•......... : ...................... , ... ; ..... ' .......... 1·2,1·40 
DM5403/DM7~03 Quad 2·lnput NAND Gates with Qpen·Coliector Outputs ............•.............. ,' .. 1·2,1·38 
DM54L03/DM74L03 Quad 2·lrtputNANO Gates with Ojaen-Collector Outputs. : ................ ; ........ 1:2,1·38 
DM54LS03/DM74LS03 Quad 2elnput NAND Gates with Operi·COllector OutPUts ........•............... 1·2,1·38 
OM74S03 Quad 2·lnput NAND Gates with Open·Collector Outputs ........... ' .....•.. '" ............... 1·2,1·38 
DM5404/0M7404 Hex Inverters ...•....•... , •.................... '.' .. : .... : ............. 1·2,1·36 
DM54H04/DM74H04 Hex In\lerters .•.......•.......... ' .. , ................ " .............. " 1·2,1·36 
DM54U)4iDM74L04 Hex Inverters ................ : .................... , .. ' ............... 1·2,1·36 
OM54LS04/DM74LS04 Hex Inverters ....•............ : .......... : .... : ...... " ' ....... : ..... 1·2,1·36 
DM74'SQ4' Hex Inv\!rters ................•........... ' ............... ; . , .......••. : .... ',' 1·2,1:36 
DM540S/DM7405 Hex Inverters with Open·CollectorOL!tputs ......................... ' .... : .... : ... '·3.1·38 
DM54HOS/DM74H05 Hex Inverters with Open·ColielitOr Outputs .... ' ........... , ................. " 1.3, '1·38 
DM54L05/DM74L05 Hex Inverters with OPen·Coilector Outputs, .. ', ..•...................... ; . . . .. 1 :3, 1·38 
DMs4LS05/DM74lS05 Hex Inverters with Open-Collector Outputs ............ , ............... : .... 1-3,1·38 
DM74S05 Hex Inverters with Open·Collector Outputs .. '," ....••........ ,' ............. ; .•........ 1·3,,1·38 
DM5406/DM7406 Hex Buffers with Open·Coliector High·Voltage Outputs .................. : .......... 1·3;1-42 
DM5407/DM7407 Hex 8uffers with Open·ColiectorHigh·Voltage Outputs ............ ' ............... " 1-3,1·42 
DM5408/DM7408 Quad 2-lnput AND Gates ............ , ..................................... 1-4,1·44 
DM54HO.8/DM74H08 Quad 2-lnput AND Gates .......•...................... .' ................ 1-4,1-44 
DM54L08/DM74L08 Quad 2·lnput AND Gates ......... ; .........•.. ; ....•. ~ ..•............... 1-4,1-44 
DM54LSQ8/DM74LS08 Quad 2·lnput AND Gates ........••...........•........•.............. 1 ;4, 1·44 
DM5409/0M7409 .Quad 2·lnput AND Gates with Open·Coilsctor OutPuts .•..•.... , ................... 1-4,1-46 
DM54L09/DM74L09 Quad 2·lnput AND Gates with Open·Celiector Outputs .............•...........•. 1-4,1-46 
OM54LS09/DM74LS09 Quad 2.lnput AND Gates with Open-Collector Outputs ....... ; ................. 14,1·46 

" DM5410/DM.741 0 Triple 3·lnput NANO Gilt-es .....•..... , ... i ... ~ .. : ........•............ : .. 1-4,1·36 
DM54Hl0/DM74Hl0 Triple 3·lnput NAND Gates ••.....••...•................• ; .........•.... ,1-4.1'36 
DM54Ll0iDM74L10 Triple 3-lnputNAND Gates ....•.............•......... : ....... ' .......... 1-4,1·36 

,DM54LS10/DM74LS10' Triple 3·lnput NAND-Gates; ; ......•................................... 1-4,1·36 
DM14S10'Tripie 3·lnput NANOGates ..•..•. ;, ... ; ......•...... ' ...................... '.' ..... , 1-4, "·36' 
DM54H/DM7411 Triple 3·h1putANO Gates ..• ; ............................. ; .................. 1·5;1·44 

,DM54HH/OM74Hl1 Triple 3·lnputANO Gates ............................................... 1-5, 1·44 
' .. DM/i4L11/DM74L 11 Triple 3·lnp!lt ANOGates ....•............ ' •....•................ , ....... 1-5,1-44 

OM54LS11/DM74LSll Triple 3.lnput AND Gates ......•...•... ',,' ............. , .....•...•.... 1·5,1-44 
PM74S11 Triple 3.lnpui: AND Gates ....•.......•...• ; .............................. ,' ....... 1·5,1-44 
DM54LS12/DM74LS1:2 Triple 3-IAput NAND Gatli$ with Open·ColieCtor Outputs. . . .. . . . . . . . . . . . . . . . . . .• 1·5, 1·38 
DM5413/DM7413 Dual4·lnput NAND SChmitt Triggers .......................................... 1-5,1·48, 
DM54LS13/DM74LS13 Dua.1 ".Input NAND Schmitt Triggers. . . . . . . . . . . . . • . • . . .. . • • . . . . . . . . • . . ... 1.5,1-48 
DM5414/DI\iI7414 Hex Schmitt Triggers. " .. ~ .•.•. ',' •..... ' .....•................•.•. ; ... ' .... 1·6,1·48 

, '. . . 
. .~: When tlr .... are tWo set& <if P81ie·nu-'; the fim 1kiS;gna.tft th.~eciion diagrah. ,page; th\l'Second indicates el~ctrical tables. 
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DM.54LS14/DM74LS14 Hex Schmitt Triggers .....•.....•..•..................•.•••••• ; •.•••• 1·6,1·48 
DM54LS'5/DM74U~15 Triple 3·lnput A,ND ,Ga!eswith Open·Coliector Outputs ••••••••..•.•..• :. , •.•..• 1'6,1.-46 
DM74S15 Triple 3·lnput AND Gates with Open·Galiector Outputs ...••.•..•..•...•••.••.••• ; •....•. ,.·6;1-46 
DM5416/DM7416 Hex Buffers witt! Open·Coliector High·Voltage Outputs ..••..•....••..• , ...••...•.. , .•• 1·6, ·1·42 . 
DM5417iDM7417 Hex Buffers with Open·Coliector High·Voltage Outputs ..• '.' ............... ;;, , .•.... 1·7,1·42 
DM5420/DM7420 Dual4-lnput NAND Gates ................................................. 1-7:,.'1'36 
DM54H20/DM74H20 Dual 4·lnput NAND Gates •......•..•....•••.••....•••..•.•.••...••. , ...• 1·7,1·36. 
DM54L20/DM74L20 Dual4·lnput NAND Gates .............. ' ..•... : .......•...... ; •.•••.• ' r..; 1·7,1·36 
DM54LS20/DM74LS20 Dual4·lnput NAND Gates ......••....••••..•••.•.•.•..••••••••........ 1-7, '·36 
DM74S20 Dual 4·lnput NAND Gates ...••...•...•. ; ......•............•.....• '.' , ..•• ;"" •. , •. 1:·1,1·;36 
DM54H21/DM74H21 Dual4-lnput AND Gates ...•.•...••.••.•••..••.• '"' .•.••.•.. ; ••..•...•..• 1·1,1·44 
QM54LS21iDM74LS21 Dual4·lnput AND Gates ............................. ; ......•.. ; .••..•••. ~·7,;1·44 
DM54H22/DM74H22 Dual 4·lnput NAND Gates with Open·Coliector OUtputs ..•.••••••...•...•.......• 1·8,1;38 
DM54LS22/DM74LS22 Dual4·lnput NAND Gates with Open·Coliector Outputs. • . . • . . • . . . . .• • • • • • • .. .. 1,8,1·38 
DM74S22 Dual 4·lnpIJt NAND Gates with Open·Coliector Outputs ........• '., .•. . i. . . . . . • • • • . • . . . • . • •. 1·8, 1·38 
DM5423/DM7423 Expanc;lable Dual4·lnput NOR Gates ..................... , . , .......... ; . .. . . •. 1·8, '·50 
DM5425/DM7425 Dual4·lnput NOR Gates ...... ; ........................... , .............. ', ' 1·8,1·40 
DM5426/DM7426 Quad 2·lnput High·Voltage NAND Gates ..•• , ..• ' . , ...•..• ; ....... , ..... ; .... ; ....•. ·1.9,1·42 
DM54~26/DM74L26 Quad 2·lnput High·Voltage NAND Gates. . . . • . • .. . . . . • . . . . . . .. • . . .• • • • . • . . • ... 1·9,1·42 
DM54LS26/DM74LS26 Quad 2·lnputHigh·Voltage NAND Gates ..........•... , .. ; • . .. • . . . • . . . . . . •. 1·9,1·42 
DM5427/DM7427 Triple 3·lnput NOR Gates ...•...•.••.••.••••••.• ; . . . . . . . . . . . . . • •. • •. •. . .. 1·9,1-40 
DM54LS27/0M74LS27 Triple 3·lnput NOR Gates .....•.......... , .... , .......... , . .. . . . . . . • . .• 1·9,1-40 
DM5430/DM7430 a·lnput NAND Gates ..................... ' .•.•.••...•• , .. .. . . . . . .. . .• . . ..•• 1'9, 1·36 
DM54H30/DM74H30 a·lnput NAND Gates ....•...••••..•..•.... ' .••.• ; ...•.....•. :., .....• ". .. .1·9,1·36 
DM54L30/DM74L30 8·lnput NAND Gates ..........•••. , •••.••••.•...•....•••.. , . . . ... .. • •. '1.9,1.36. 
DM54LSJO/DM74LS30 8·lnput'NAND Gates .- ......••... , .............•...•.•. ; .• ; .•••••.. '. 1·9,1·36 
DM.74S30 8·lnput NAND Gates ......................................................... '1·9, 1·36 
DM5432/DM7432 Quad2·lnput OR Gates .................................... , ••....••. , " .;. HO,1·52 
DM54L32/DM74L32 Quad 2·lnput OR Gates ....•••••.•..•....•........•.........• '.' ... ; .•. 1·10,1:52 
DM54LS32/DM74LS32 Quad 2·lnput OR Gates ....•.•..............•.........••...•. .c ...... 1·1Q,.1·52 
DM5437/DM7437 Quad 2·lnput NAND Buffers .•..•....................•..•...•......•....•• 1 •. 10,1-54 
DM54LS37/DM74LS37 Quad 2-lnput NAND Buffers ........•. ' •.......•.••.••••.•••••••.•..... '1·10,1'54 
DM5438/DIVI7438 Quad 2·lnput NAND Buffers with Open·Coliector Outputs •......... ' ................. 1·10, ,·42 
DM54LS38/DM74LS38 Quad 2·lnput NAND Buffers with Open·Coliector Outputs •.. , •.•.••••••.•....•• '·10,1-42 
DM5440/DIVI7440 Dual 4·lnput NAND Buffers ...... , ••...••.••.•..........• ; ....•.•.. , ..•.•• 1·11,1·54 
DM54H40/DM74H40 Dual 4·lnput NAND Buffers .... , .....................•..••..• ' •• ; • • • • . •• 1·11,.1·54 
DM54LS40/DM74LS40 Dual 4·lnput NAND Buffers .............. ,' ..... ' ..•.......•............ ,1·11.1·54 
DM74S40 Dual 4·lnput NAND Buffers .............• ; .... : .......•...•.•.• ; ••.•• , • • . • . . . .. "'1; 1.·54 
DM5450/DIVI7450 Dual 2·Wide.2·lnput AND·OR·INVERT Gates ................•.•......... ; ...... '''.11, 1·50 
DM54H50/DM74H50 Dual2·Wide 2·lnput AND·OR·INVERT Gates .•....... , ............••.•.•••... 1-.11,1·50 
DM5451/DIVI7451 pual 2·Wide 2·lnput AND·OR·INVERT Gates ................................... 1,12,1·56 
DM54H51/DM74H51 Dual2·Wide 2·lnput AND·OR·INVERT Gates ....•.................••••••.. ;. 1·12,1·56 
DM54L51/DM74L51 Dual 2·Wide 2·lnput AND·OR:INVERT Gates ........• " .•..••... , ..•.•.•.... 1·12. 1·56 
DM54LS51/DM74LS51 Dual 2·Wide 2·lnput AND·OR·INVERTGates ....••. ; •......•......•.....•.. "'2,1·56 
DM74S51 Dual 2·Wide 2.input AND·OR·INVERT Gates .....•.......•...•......••.. '.' .....•.• ". 1·12,1·56 
DM54H52/DIVI74H52· Expandable 4·Wide AND·OR Gates •..... , ....•........• ,. • .. . . . . . • • • . . .•..• "'3, 1-50 
DM5453/DM7453 Expandable 4·Wide AND·OR-INVERT Gates •.....••••.... ;" ........•••.•.•.•••. 1.13,1.50.' 
DM54H53/D1VI74H53 Expandable iI·Wide AND·OR·INVERT Gates ....•...•.••.. ; .............. : ...... 1-13, 1·50 
DM5454/DM7454 4·Wide AND,OR·INVERT Gates ....••.•.....•...••...•.....••. ' .•.•• ;' ..•• .';, 1·14.1·56 
DM54H54/0M74H54 4·Wide AND·OR.INVERT Gates ..••. ' ..•••.••• ~ .••..•• , ..• ; ..•• '. ; .•. i • •• ; 1·14~ t·56· 
DM54L54/DM74L54 4·Wide AND·OR·INVERT Gates ....••.•....••...•.••..••.•......•• ," ........ 1'14,1·56 
DM54LS54/DM74LS54 4·Wide AND·OR·INVERT Gates ............••..........••••.• , ..••...•• 1·14.1.56 
DM54H55/DM74H55. 2·Wide 4·lnput AND·OR·INVERT Gates ..................... .' ...•...•••••••. , ,.,5,-'-50. 
DM54L55/DM74L55 2-Wide 4-lnput AND-OR-INVERT Gates .................. ' •..••.••..••••... _ .1·15,1-56 
DM54LS55/DM74LS55 2·Wide 4-lnput AND-OR-INVERT Gates ..•.•.••...•. ' .••........ , ." •...••• 1.15,1.56 
D1VI5460/DM7460 Dual4·lnput Expanders •.....•••••....•. ,' .....••...•......•......••••.• ; 1-15,1058 
DM54H60/DM74H60 Dual4-lnput Expanders •.•...•.•.... ; ..•.•....... ' .....•.••.•••.•••. ' •.. '0 1-.15. '·59 
DM54H61/DM74H61 Triple 3·lnput Expanders .....•.••.••..•.•••.•.••..•.•. ; ............... : .' ,"16.1:60 
P!'I154H62/DM74H62 4·Wide AND·OR Expanders. , ...............•.•..•.•.••..•...••.....•... 1·16.1·59 

Note: When there are two sets of page numbers. the.flrst designates the conn&ction diagram page; the second indicates elect<ical tables. 
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OM74S64 4·Wide AND·OR·INVERT Gates ..................... : ............... " .....•..... 1·16,1·56 
DM74S65 4·Wide AND·OR·INVERT Gates with Open·Collector Outputs .. ' ...................... : ..... 1·17,1·61 
DM5470/DM7470 AND·Gated J-K Positlve·Edge·Triggered Flip·Flops with Preset and Clear.. . . . . . . . . . . . . . .. 1·18, 1·62 
DM54H71/DM74H71 AND·OR·Gated J·K Master·Slave Flip·Flopswith Preset ......................... 1·18,,1·64 
DM54L71/DM74L71 AND·Gated R·S Master·Slave Flip·Flops with Preset and Clear ...................... 1·19,1·66 
DM5472/DM7472 AND·Gated J·K Master·Slave Flip·Flops with Preset and Clear .......... ' ....•... ; ..... 1·19,1·62 
OM54H72/DM74H72 AND·Gated J·K Master·Slave Flip·Flops with Preset and Clear .... ; : ................ 1·19; 1-64 
DM54L72/DM74L72 AND·Gated J·K Master·Slave Flip·Flops with Preset and Clear .....•................ 1·19, '·66 
OM5473/DM7473 Dual J·K Flip·Flops with Clear ..... ' ..................................•..... 1·20,,1.62 
DM54H73/DM74H73 Dual J·K Flip·Flops with Clear .......................................... ' 1·20, '·64 
DM54L73/DM74L73 Dual J·K Flip·Flops with Clear ................. ' .......................... ,'·20,1·66 
DM54LS73/DM74LS73 Dual J·K Flip·Flops with Clear ................................ , ..•..... 1·20,1'68 
DM5474/DM7474 Dual 0 Positive·Edge·Triggered Flip·Flops with Preset and Clear ...................... 1.20,1.62 
DM54H74/DM74H74 Dual 0 Positive·Edge·Triggered Flip·Flops with Preset and Clear ............ : .... ': .. 1·20, (64 
DM54L74/DM74L74 Dual 0 Positive·Edge·Triggered Flip·Flops with Preset and Clear .................... 1·20,1·66 
DM54LS74/DM74LS74 Dual 0 Positive·Edge·Triggered Flip·Flopswith Preset and Clear ................... 1·20';1·68 
DM74S74 Dual 0 Positive·Edge·Triggered Flip·Flops with Preset and Clear ......... ; .... , ............. 1·20;1·'70 
DM5476/DM7476 Dual J·K Flip·Flops with Preset and Clear ........................ , ......... ; .. 1·21,1·62 
DM54H76/DM74H76 Dual J·K Flip·Flops with Preset and Clear ................ ' .. > •••••••••••••••• 1·21,1·64 
DM54LS76/0M74LS76 Dual J·K Flip·Flops with Preset and Clear .............. ; ........•.......... 1·21,1·68 
DM54H78/DM74H78 Dual J.J< Flip·Flops with Preset, Common Clear and Common Clock ................. 1·21, "·64 
DM54L78/DM74L78 Dual J·K Flip·Flops with Preset, Common Clear and Common Clock .... ' ............ :. 1·21, 1·66, 
DM54LS78/DM74LS78 Dual J·K Flip·Flopswith Preset, Common Clear and Common Clock ..... ; •......... '·21,1·68 
DM5486/DM7486 Quad EXCL\JSIVE·OR Gates ................... : ....... : ........... ; .•.•.. 1·22; 1·72 
DM54L86/DM74L86 Quad EXCL\JSIVE·OR Gates ........................................... 1·22,1·72 
DM54LS86/DM74LS86 Quad EXCLUSIVE·OR Gates .................................•........ ' 1·22, 1·72 
DM74S86 Quad EXCLUSIVE·OR Gates .................................... ' ............... 1·22,1·72 
DM54Hl03/DM74Hl03 Dual J·K Negative·Edge·Triggered Flip·Flops with Clear ........................ 1--23; 1·74 
DM54Hl06/DM74Hl06 Dual J·K Negative·Edge·Triggered Flip·Flops with Preset and Clear.. . . . . . . . . . . . . . .. 1·23' 1·74 
DM54107/DM74107 Dual J·K Master·Slave Flip·Flopswith Clear ........... ' ..... , ... ' ..•..... , ..... 1;23~1.62 
DM54LS107/DM74LS107 Dual J·K Master·Slave Flip·Flops with Clear .............................. 1·23,1·68 

, DM54Hl08/DM74Hl08 Dual J·K Negative·Edge·Triggered Flip·Flops with Preset, Common Clear, 
and Common Clock ............... ' .................. : . ' .......................... ' .... 1·24,1·74 

OM54109/DM74109 Dual J.J< Positive·Edge·Triggered Flip·Flops with Preset and Clear ........•......... :. 1·24, 1·62 
DM54LS109/DM74LS109 Dual J.j( Positive·Edge·Triggered Flip.Flops with Preset and Clear' ...........•.... +24,1·68 
OM54LS112/DM74LSl12 Dual J·K Negative·Edge·Triggered Flip·Flops with Preset and Clear. . . . . . . . . . . . . .. 1·24, 1·68 
DM74S112 Dual J·K Negative.Edge.Triggered Flip·Flops with Preset and Clear .....• ", ....•....... " • . . .. ;·24, 1·70 
DM54LSl13/DM74LSl13 Dual J·K Negative·Edge·Triggered 'Flip.Flops with Preset ...................... 1·25,1·68 
DM74S113 Dual J·K Negative·Edge·Triggered Flip·Flops with Preset ..................... : .......... 1·25,1.70 
DM54LSl14/DM74LSl14 Dual J·K Negative·Edge·Triggered Plip·Flops with Preset, Cominon Clear, 

and Common Clock ........... " ................................ ',' .. ' . • . . . . . . . . . . . .. 1·25, 1·68 
DM74S114 Dual J·K Negative·Edge·Triggered Flip·Flops with Pr!lset, Common Clear, and Common Clock ....... 1·25,1·70 
DM54121/DM74121 One Shots ....... " ........................... ; ................... 1·26,1·76 
DM54LS122/DM74LS122 Retriggerable One Shots with Clear .................................... 1·26,1·78 
DM54123/DM74123 Dual Retriggerable One Shots with Clear ..... : ..... ' ..... : .......... ' ......... 1.26,1·78 
DM54L 123A/DM74L123A Dual Retriggerable One Shots with Clear ................................. 1·26,1·78 
DM54LS123/DM74LS123 Dual Retriggerable One Shots with Clear; ................................ 1·26; 1·78 
DM54125/DM74J25 TRI·STATE Quad Buffers ...............•................ , .... :.: ...... 1·27,1·80 
DM54LS125/DM74LS125 TRI·STATE Quad Buffers ......................................... ' 1·27,1·80 
D,M54126/DM74126 TRI·STATE Quad Buffers ........................•..................... , 1·27,1·80 
DM54LS126/DM74LS126 TRI·STATE Quad Buffers ..... , .......•............... : .. '" ..... ,. 1·27; 1·80 
DM54132/DM74132 Quad 2·lnput NAND Schmitt Triggers ....................................... 1·27; 1·48 
DM54LS132/0M74LS132 Quad ;Z·lnput NAND Schmitt Triggers ................ : .................. 1·27, 1·48 
DM74S133 13·lhput NAND Gates ..............................•... , ; .... ,: ..... : ........ 1·28, 1·36 
DM74S134 TRI·STATE 12·lnput NAND Gates .............. ; ....... ; ...... ; ......... ; ...•... 1·28,1·80 
DM74S135 Quad EXCLUSIVE·OR/NOR Gates ................... ' ......... ' ........... : .... : •. 1·28,1·82 
DM54LS136/DM74LS136 Quad EXCLUSIVE·OR Gates with Open·Collector Outputs ................•... 1·29,1·84 
DM74S136 Quad EXCLUSIVE·OR Gates with Open·Collector Outputs ........ , ...... '; .. : ............ 1·29,1·84 
DM74S140 Dual 50·0hm Line Drivers ................. : ....•...•...... ' ..............•.... 1·29,1·54 

Note: When there are two sets of page number., the first designates the connection diagram page; the second Indicates electrical tables. 
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DM54LS221/DM74LS221 Dual One Shots with Schmitt·Trigger Inputs .............................. 1·30,1·76 
DM74S260 Dual 5·lnput NOR Gates ..................... , .......•............ , .... ; ; .... 1·31,1·40 
DM54LS266/DM74LS266 Quad EXCLUSIVE·NOR Gates with Open·CollectQr OutPUts ................... 1·31,1·84, 
DM54365/DM74365 TRI·STATE Hex Suffers ..•............................ ' ............... , 1·32,1·86 
DM54LS365/DM74LS365 TRI·STATE Hex Buffers ...•............•.......•.................. 1·32,1·86 
DM54366/DM74366 TRI·STATE Hex Bu,ffers ...............•............................... 1·32,1·86 
DM54LS366IDM74LS366 TRI·STATE Hex,Buffers ........................ , ..............•... , 1·32, j·86 
DM54367/DM74367 TRI·STATE Hex Buffers. , ............•.............................•. , 1·32,1,86 
DM54LS367IDM74LS367 TRI·STATE HexBuffers .................................. , ........ 1·32,1·86 
DM54368/DM74368 TRI·STATE Hex Buffers ...... , ..........•.•................•. " ... " .•. 1;33\ '·86 
DM54LS368/DM74LS368 TRI·STATE He,x Buffers, .. , ................................ ; .•.. ;. 1·33,1·86 
DM54LS386/DM74LS386 Quad EXCLUSIVE·OR Gates ..........................•......•...... '1·34,1·72 

54/74 MSI-SECTION2 

DM5441 A/DM7441 A BCD/Decimal Deeoder$/Drivers ..... , ....•..•............................... 
DM5442/DM7442 BCD/Decimal Decoders ..................•................................. 
DM54L42A/DM74L42A BCD/Decimal Decoders ...................................•............ 
DM54LS42/DM74LS42 BCD/Decimal Decoders ..................................•..•........... 
DM5445/DM7445 BCD/Decimal Decoders/Drivers ~ ...............•............•...........•..... 
DM5446A/DM7446A BCD/7·Segment Decoders/Drivers .......................................... . 
DM5447A/DM7447A BCD/7·Segment Decoders/Drivers ......................................•.... 
DM54LS47/DM74LS47 BCD/7·Segment Decoders/Drivers ..................•..........•............ 
DM5448/DM7448 BCD/7·Segment Decoders/Orivers ..•...............•........•................. 
DM54LS48/DM74LS48 BCD!7·Segmem Decoders/Drivers ......................•................... 
DM54LS49/DM74LS49 BCD/7·Segment Decoders/Drivers ............................•............. 
DM5475/DM7475 Quad Latches ...................•....................................... 
DM54L75A/DM74L75A Quad Latches ....••.................................... , ........... . 
DM54LS75/DM74LS75 Quad Latches ................•........................ , .... , ....... . 
DM54LS77/DM74LS77 Quad Latches .................•....•................•.......•....... 
DM5483/DM7483 4·Bit Binary Adders with Fast Carry ............................•.... ; ......... . 
DM54LS83A/DM74LS83A 4·Bit liIinary Adders with Fast Carry ..................................... . 
DM5~85/DM7485 4·Bit Magnitude Comparators ..............................................•. 
DM54L85/DM74L85 4·Bit Magnitude Comparators ........... , .•...........•.................... 
DM54LS85/DM74'lS85 4·Bit Magnitude Comparators •.................... , ............ " .•.•...... 
DM5488/DM7488 256·Bit Read Only Memories ........•..... , .......................... ; ...... . 
DM5489/DM7489 64·Bit ReadlWrite Memories ................................................ . 
DM54L89A/DM74L89A 64·Bit ReadlWrite Memories ............•.................. ' ............. . 
DM5490A/DM7490A Decade, Divide by 12, and Binary Counters ................................ ' ...•. 
DM54L90/DM74L90 Decade, Divide by 12, and B~nary Counters ..... , •...•.......................... 
DM54LS90/DM74LS90 Decade, Divide by 12, and Binary Counters ..........................•........ 
DM5491A/DM7491A 8·Bit Serial Shift Registers ............... ; ............................... . 
DM54L91/DM74L91 8·Bit Serial Shift Registers ................................. , .... ' ......... . 
DM5492A/DM7492A Decade, Divide by 12, and Binary Counters .................................... . 
DM54LS92/DM74LS92 Decade, Divide by 12, and Binary Counters ...............................•... 
DM5493A/DM7493A Decade, Divide by 12, and Binary Counters •................... : ............... . 
DM54L93/DM74L93 Decade, Divide by 12, and Binary Counters ...............•..... ; .............. . 
DM54LS93/DM74LS93 Decade, Divide by 12, and Binary Counters ..•...................... " ... , .... . 
DM5495/DM7495 4·Bit Parallel Access Shift Registers ........................•............. ; .... . 
DM54L95/DM74L95 4·Bit Parallel Access Shift Registers .......... , .................... , ......... . 
DM54LS95B/DM74LS95B 4·Bit Parallel Access Shift Registers ...........•.....•........•..... \ ...... . 
DM5496/DM7496 5·Bit Shift Registers ..................................................... ; . 
DM54LS96/DM74LS96 5·Bit Shift Registers ........•.......................................•.. 
DM54L98/DM74L98 4·Bit Storage Registers .................... , ............................. . 
DM54LS124/DM74LS124 Dual Voltage Controlled Oscillators ......................... ; ..•.•........ 
DM54LS138/D1)II74LS138 Decoders/Demultiplexers ... , ....... " .•...•..... , ........ ; .•......•... 
DM74S138 Decoders/Demultiplexers ...•.......................... ' .......... '. : .... ' ... ': ..•... 
DM54LS139/DM74LS139 Decoders/Demultiplexers .............••............. '" • .' ............. . 
DM74S139 Decoders/Demultiplexers ............................•............•.............. 

Note: When there are two sets of page numbers, the first designates the connection diagram pag$; the secondjnd.icates electrical-tables. 
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DM54141/DM74141 BCD/Decimal Decoders/Drivers ................................. '.' ......... . 
DM54145/DM74145 BCD/Decimal Decoders/Drivers ............................................ . 
DM54147/DM74147 Priority Encoders ............................................. , ........ . 
DM54148/DM74148 Priority Encoders ............................................... , .. : ... . 
DM54150/DM74150 Data Selectors/Multiplexers ............................................... . 
D.M54151 A/DM74151A Data Selectors/Multiplexers. " ............................. ' ....... , ..... . 
DM54LS151/DM74LS151 Data Selectors/Multiplexers .................. ',' ....................... . 
DM74S151 Data Selectors/Multiplexers ........................................ ' ...... , ...... . 
DM54.153/DM74153 Dual 4'Line to l·Line Data Selectors/Multiplexers ...............................•. 
DM54LS153/DM74LS153 Dual 4·Line to l·Line Data Selectors/Multiplexers ............................ . 
DM74S153 Dual4·Line to l·Line Data Selectors/Multiplexers ................ , .....•. , ... , ..... ,' ... . 
DM54154!DM74154 A·Line to 16·Line Decoders/Demultiplexers ....................... : ............ . 
DM54L154A/DM74L154A 4·Line to 16·Line DecodersiDemultiplexers ................................ . 
DM54LSl54/DM74LS154 4·Line to 16·Line Decoders/Demultiplexers .................................. . 
DM54155/DM74155 Dual 2·Line to 4·Line Decoders/Demultiplexers .................................. . 
DM54LS155/DM74LS155 Dual 2'Line to 4·Line Decoders/Demultiplexers .............................. , .. 
DM54156/DM74156 Dual 2·Line to 4·Line Decoders/Demultiplexers ................... ' ........... : ... . 
DM54LS156(DM74LS156. Dual 2·Line to 4·Line Decoders/Demultiplexers .............................. . 
DM54157/DM74157 Quad 2·Line to l·Line Data Selectors/Multiplexers ................................ . 
DM54L157A/DM74L 157A Quad 2·Line.to l·Line Data Selectors/Maltiplexers ........................... . 
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DEVICE NO. 

DM54125/DM74125 
DM54LS125/DM74LS125 
DM54126/0M74126 
DM54LS126/DM74LS126 
DM74S134 
DM54173/DM74173 
DM54LS173/DM74LS173 
DM54S189/DM74S189 
DM54S200/DM74S200 
DM54251/DM74251 
DM54LS251/DM74LS251 
DM74S251 
DM54LS253/DM74LS253 
DM74S253 
DM54LS257/DM74LS257 
DM74S257 
DM54LS258/DM74LS258 
DM74S258 
DM54S287/0M74S287 
DM54LS295A/DM74LS295A 
DM54365/DM74365 
DM54LS365/DM74LS365 
DM54366/DM74366 
DM54LS366/DM74LS366 
DM54367/DM74367 
DM54LS367/DM74LS367 
DM54368/DM74368 
DM54LS368/DM74LS368 
DM54 LS374/DM74LS374 
DM54LS395/DM74LS395 
DM54LS670/DM74LS670 
DM7093/DM8093 
DM7094/DMB094 
DM7095/DM8095 
DM70L95/DM80L95 
DM7096/DM8096 
DM70L96/DM80L96 
OM7097/DM8097 
DM70L97/DM80L97 
DM7098/DM8098 
DM7(JL98/DM80L98 
DM7099/DM8099 
DM7121IDM8121 
DM7123/DMB123 
DM71 L23/DM81 L23 
DM71 LS95/DM81 LS95 
DM71 LS96/DM81 LS96 
DM71 LS97/DM81 LS97 
DM71 LS98/DM81 LS98 
DM7214/DM8214 
DM7219/DM8219 
DM7230/DM8230 
DM8531 
DM7542/DM8542 
DM7544/DM8544 
DM7546/DM8546 
DM7551/DM8551 
OM75L51/DM85L51 
DM7552/DM8552 
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DESCRIPTION 

TRI·STATE Quad Buffers ................... ; ...........• : ......... . 
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TRI·STATE Hex Buffers ......................................... . 
TRI·STATE Hex Buffers ......................................... . 
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TRI·STATE Hex Buffers .................. , ...................... . 
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TRI·STATE Hex Buffers .. ; ...................................... . 
TRI·STATE Hex Buffers .......... ' ................................ . 
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TR I·ST A TE Octal Buffers ........................................ . 
TR I·STATE Octal Buffers ........................................ . 
TRI·STATE Octal Buffers ......... : ....•.......................... 
TRI·STATE Octal Buffers ........................................ . 
TR I·STA TE Data Selectors/Multiplexers ....................... '.' ..... . 
TRI·STATE Data Selectors/Multiplexers .............................. . 
TRI·STATE Dual 2/4 Demultiplexers ................................ . 
TRI·STATE 16K Read Only Memories ....................•........... 
TRI·STATE Quad I/O Registers .................................... . 
TRI·STATE Quad Swit.ch Debouncer ................................. . 
TRI·STATE 8·Bit Universal I/O Shift Registers .......................... . 
TRI·STATE 4·Bit D Type Registers ................................. . 
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DEVICE NO. 

DM75L52/DM85L52 
DM7553/DM8553 
DM7554/DM8554 
DM75L54/DM85L54 
DM7555/DM8555 
DM755!3/DM8556 
DM7574/DM8574 
DM7578/DM8578 
DM8581 

,DM7596/DM8596 
DM7597/DM8597 
DM7598/DM8598 
DM7599ioM8599 
DM76L24/DM86L24 
DM76L25/DM86L25 
DM76L97/DM86L97 
DM76L99/ oM86L99 
DM7796/DM8?96 
DM7,875A/DM8875,A , 
DM]il75B/DM8875B 
DMB898 
DM8899 

TRI-STATE Selection Gui~e 

DESCRIPTION 
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DM54/74 DM54H!74H" DMS4L/74L DM54LS/74LS OM54Sli4S 
PARAMETER(l) 00 HOO TOO : LSOO ·500 UNITS 

MIN TYP MAX MIN TYP MAX MIN TYP MAX . 'MIN TYP MAX MIN . rvp MAX 

IOH. High level Output Current. -400 -500 -200 -400 -1000 ,fA 

vOH ,l;ii?h Level, qu.tput 2.4.@ 2.4@ 2.4@ 2.S@ 2.5@ 
OM-54 

Voltage 400I1A SOO"A 200llA 400"A 1000llA 
V 

2.4@ 2.4@ 2.4@ 2.7@ 2.7@ 
OM74 

400llA 1000llA 4001'A SOOilA 2001lA 

10L Low Level Output OMS4 16 20 2 4 '20 

Current 8 20 
mA 

OM74 16 20 3.6 

VOL low Level Output 
OM54 

0.4@ ,0.4@ 0.3:@ 0.4@ 0.5@ 

Voltage . . 16mA 20mA 2mA 4mA 20mA 
"'V 

0.4@ 0.4@ 0.4@ O.S@ 0.5@ 
OM74 

3.6mA 8mA .20mA 16mA 20mA 

I'H High Level Input Current 40@ 50@ l'O@ 20@ 50@ 

2.4V 2.4V 2.4V 2.7V 2,}V "A 

I,L Low Level Input Current -1.6@ -2.0@ -Q.18@ -Q.36@ . ~2.0@ 

0.4V 0.3V OAV 0.5V 
mA 

0.4V 

los Short Circuit Output Current -20 -55 -40 -100 -3 -15 -30 -130 -40 -100'"· mA 

ICCH Supply Current 
1.0 2.5 

(Average per Gate) 
0.11 0.2 2.5 mA 

tPHL . Turn "ON" Time 7 15 6.2 10 31 ·60 10 15 3 5 ns 

tpLH Turn "OF~" Time 11 22 5.9 10 35 60 9 15 3 4.5 ns 

Notes 

111 The 00 gate paramet&rs were used in all cases. 

(2) The product families below will drive the indicated number of loads of each of the above products, 

OM54/74 OMS4H/74H OM54L/74L DM54LS/74LS OM54S/74S 

FANOUT CAPABILITIES(21 00 HOO LOO LSOO 500 

MIN MIN MIN MIN MIN 

Series OM54/74 10 8 40 20 8 

Series OM54H/74H 12 10 50 25 10 

Series OM54L/74L 2 1 20 ~O 1 

Series OM54LS/74LS 5 4 40 20 4 

Series OM54S174S 12 10 lOa 50 .10 
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This list is intended to give National replacements for competitors' parts not usingthe 54/74 numbering system. 

Only the basic circuit numbers are cross referenced. As the pin-out sometimes varies between a flat package part and the equiva
lent DIP part, it is recommended that the manufacturer's specifications be consulted prior to specifying a direct replacement. 
Other than parts offered only in a flat package, the dual-in·line pin-outs were used as a guide in preparing the following cross 
references. 

Direct Replacements were selected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical character
istics as shown in cLlrrently. published data. Interchangeability in any particular application is not necessarily guaranteed. Before 
using a substitute, the user should compare the specifications of the substitute device with the detailed specificaHons Of the 
original device. 

National Semiconductor makes no warranty as to the information furnished, and buyer assumes all risk in the use thereof. 
No liability is assumed for damages resulting from the use of the information contained in this list. 

DEVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT 
TYPE REPLACEMENT TYPE REPLACEMENT , 

AMD Fairchild (con't) 

AM2502 DM2502/2502C 933 DM933 
AM25L02 DM2502/2502C 935 DM935 
AM2503 DM2503/2503C 936 DM936 
AM25L03 DM2503/2503C 937 DM937 
AM2504 DM2504/2504C 944 DM944 
AM25L04 DM2504/2504C 945 DM945 
AM25LS138 DM54LS138/74LS138 946 DM946 
AM25LS139 DM54LS139/74LS139 948 DM948 
AM25LS151 DM54LS151/74LS151 949 DM949 
AM25LS153 DM54LS153/74LS153 961 DM961 
AM25LS157 DM54LS157/74LS157 962 DM962 
AM25LS158 DM54LS158/74LS158 963 DM963 
AM25LS160 DM54LS160174LS160 
AM25LS161 DM54LS161174LS161 9002 DM9002C 
AM25LS162 DM54LS162174LS162 9003 DM9003C 
AM25LS163 DM54LS163174LS163 9004 DM9004C 
AM25LS164 DM54LS164174LS164 9005 DM9005C 
AM25LS174 DM54LS174174LS174 9006 DM9006C 
AM25LS175 DM54LS175/74LS175 9008 DM9008C 
AM25LS181 DM541811741.81 9009 DM9009C 
AM25LS190 DM54LS190/74LS190 9012 DM9012C 
AM25LS191 DM54LS191/74LS191 9016 DM9016C 
AM25LS192 DM54LS192/74LS192 9024 DM9024/8024 
AM25LS193 DM54LS193174LS193 9093 DM9093 
AM25LS194A DM54LS194A174LS194A 9094 DM9094 
AM25LS195A DM54LS195A/74LS195A 9097 DM9097 
AM25LS251 DM54LS251174LS251 9099 DM9099 
AM25LS253 DM 54 LS25317 4 LS253 
AM25LS257 DM54LS257174LS257 9135 DM935 
AM25LS258 DM54LS258174LS258 

9157 DM957 
AM2602 DM9602/8602 

9158 DM958 
AM26L02 DM9602/8602 
AM26S02 DM9602/8602 

9300 DM9300/8300 
AM26123 DM54123174123 

9301 DM9301/8301 
AM26L123 DM54L 123A174L 123A 

9307 DM5448/7448 
AM93L60 DM75L60/85L60 

9309 DM9309/8309 
AM93L66 DM75L63/85L63 

9310 DM9310/8310 
9311 DM9311/8311 

Fairchild 9312 DM9;312/8312 
930 DM930 9315 DM5441A17441A 
932 DM932 9316 DM9316/8316 

xix 
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DEVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT 
TYPE REPLACEMENT TYPE REPLACEMENT 

F air,child (t;On 't) Fairchild (eon't) 

93178 OM5447A/7447A 93197 OM54197/74197 
,9317C OM5446A17446A 93198 OM54198/74198 
9318 OM9318/8318 93199 DM54199/74199 
9321 DM54LS139/74LS139 

, 9322 OM9322/8322 ' 9HOO OM 54H00/74HOO 
'9325 OM54141/74141 9H01 OM54H01/74HOl 
9341 OM54181/74181, 9HQ4 OM54HQ4/74H04 
9342 OM54182/74182 9H05 OM54H05/74H05 
9345 OM5445/7445 9H08 DM54H08(74H08 
9352 OM5442/7442 9H10 OM54H10/74H10 
9357A OM5446A/7446A 9H11 OM54H11/74H11 
93578 DM5447A/7447A 9H20 OM54H20/74H20 
9358 OM5448/7448 9H21 OM54H21/74H21 
9360 OM54192/74192 9H22 OM54H22/74H22 
9366 OM54193/74193 9H30 DM54H30/74H30 
9375 OM5475/7475 9H40 OM54H40/74H40 
9377 DM54LS77/74LS77 9H50 OM54H50/74H50 
9383 OM5483/7483 9H51 OM54H51/74H51 
9385 OM5485/7485 9H52 OM54H52/74H52 
9390 OM5490/7490 - 9H53 OM54H53/74H53 
9391 DM5491 A/7491 A 9H54 DMEH54/74H54 
9392 OM549217492 9H55 DM H55/74H55 
9393 DM5493/7493 9H60 DM H60/74H60 
9395 OM5495/7495 9H61 OM54H61174H61 
9396 DM5496/7496 9H62 DM54H62/74H62 

9H71 DM54H71/74H71 
9601 DM9601/8601 9H72 OM54H72/74H72 
9602 OM 9602/8602 9H73 DM54H73/74H73 
9603 DM54121/74121 9H74 DM54H74/74H74 

9H76 OM54H76/74H76 
93141 OM54141/74141, 9H78 OM54H78/74H78 
93145 OM54145/74,145 9H103 OM54H103/74H103 
93150 DM54150/74150 9H106 OM54Hl06/74Hl06 
93151 OM54151A/74151A 9H108 OM54H108/74Hl08 
93153 DM54153/74153 
93155 DM54,155/74155 93HOO OM 54 LS195A/74 LS195A 
93156 OM54156/74156 
93157 OM54157/74157 9LOO" OM 54 L00/74 LOO 
93160 OM54160A/74160A 9L04* DM54L04/74L04 
93161 OM54161A/74161A 9L24" , OM9024/S024 
93162 OM54162A/74162A 9L54* DM54L54/74L54 
93163 OM54163A/74163A 9L86" OM 5486/7486 
93164 DM54164/74164 
93165 OM54165/74165 93LOO~ DM54LS195Ai74LS195A 
93166 DM54166/74166 93L01" OM9301/8301 
93170 DM74170 93L09* 

\ 
OM 9309/8309 

93174 OM54174/74174 93L 10" OM76L75i86L75 
93175 OM54175/74175 ,93Lll" DM54L 154A/74L 154A 
93176 DM54116/74176 93L12* DM9312/8312 
93177 OM54177/74177 93LJ6" OM76L76/86L76 
93180 OM54180/74180 93L18* OM9318/8318 
93190 DM54190/74190 93L22* OM54L157A/74L 157A 
93191' DM54191/74191 93L34* OM9334/8334 
93194 ,OM54194/74194 93L41 " OM54181/74181 
93195 DM54195/74195 
93196 DM54196/74196 96L02* OM9602/8602 

*The National Low Power circuits ,are "True Tenth Power," whereas the Fairchild circuits are not. 
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DeVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT 
TYPE REPLACEMENT· TYPE REPLACEMENT 

Fairchild (con't) Fairchild (con't) .. 
9LSOO bM54LSOO174LSOO 9lS175 DM54LS175174lS175 
9lS02 " OM54lS02(74lS02 9lS181 DM54181174181. 
9lS03 DM54lS03174LS03 . 9lS190 DM54LS190174LS19Q 
9lS04 DM54lS04I74lS04 9lS191 DM54LS191174lS191 
9lS05 '. DM54lS05174lS05 9lS192 DM54LS192174lS192 
9lS08. ':', DM54lS08/74LS08. 9lS193. DM54LS193174LS193 
9lS09 .. DM54lS09174lS09 9LS194 ., DM54LS194AI74LS194A 
9lS10. DM54lS10174LS10 9lS19fi DM54LS195A174lS195A 
9lS11 DM54lS11/74lS11 9lS196. DM54LS196/74LS196 
9lS14 DM54lS14/74lS14 9lS197 DM54LS197/74lS197 
9lS15 DM54lS15/74lS15 9lS251 DM54LS251/74LS251 
9lS20 DM54lS20174lS20. 9lS253 DM54LS253/74LS253 

9lS21 DM54lS21/74lS21 9lS257 DM54LS257174l$257 

9lS22 DM54lS;!2/74lS22 9lS258 DM54LS258/74LS258 

9lS27 DM54LS27/74LS27 . 9LS259 DM9334/8334 

9LS30 D(VI54lS30/74LS30 9LS266 DM54LS:266/74lS266 

9LS32 DM54LS32174LS32 9LS279. DM54LS279/74LS279 

9LS37 DM54lS37174lS37 , 9LS283 DM54LS283174lS283 

9LS38 DM54LS38/74LS38 9LS295 DM54LS295A/74LS295A 

9lS40 DM54lS40(14LS40. 9LS298 DM54LS298/74 LS298 

9lS42 DM54LS42/74LS42 9LS365 DM54LS365/74LS365 

9lS51 DM54LS51/74LS51 9LS366 DM54LS366/74LS366 

9lS54 DM54LS54/74LS54 9LS367 DM54LS367/74LS367 

9lS55 
, 

DM54lS55/74LS55 9LS368 DM54LS368/74LS368 

9LS73 DM54 LS73174 LS73. 9LS670 ~54LS670/74LS670 

9LS74 DM54 LS74/74 LS74 
9LS83 DM54 LS83A/74lS83A 9NOO DM5400/7400 
9LS86 DM54LS86/74LS86 9NOl DM5401/7401 
9LS90 DM54LS90174LS90 9N02 DM5402/7402 
9lS92 DM54 LS92/74 LS92 9N03 DM5403/7403 
9lS93 DM54LS93/74LS93 9N04 DM5404/7404 
9lS95 DM54LS95B/74LS!}5B 9N05 DM5405/7405 
9LS109 DM54LS109/74lS109. 9N06 DM5406/7406 
9lS112o DM54lS112/74lS112 9N07 DM5407/7407 
9lS113 DM54lS113/74lS113 9N08 DM540817408 

.9lS114 DM54lS114/74lS114 . 9N09 DM540917409 
9LS125 DM54lS125/74lS125 9N10 DM5410/7410 
915126 DM54LS126/74lS126 9N11 DM5411/7411 
915132 DM54l5132174lS132 9N12· . DM54LS12174lS12 
915133 DM745133 9N13 DM5413/74i3 
915136 DM54lS136/74lS136 .9N14 DM5414/7414 
915138 DM54lS138/74l5138 9N16 DM5416/7416 
915139 DM54lS139/74lS139 9N17 DM5417/7417 
915151 DM54LS151174lS151. 9N20 DM542017420 

'9lS153 , DM54LS153/74lS153 9N21 DM54LS21/74LS2.1 
9lS155 DM54LS155/74LS155 9N23 DM5423/7423 
9lS156. DM64·LS156/74l5156 9N25 DM5425/7425 
9lS15? DM54lS157/74lS.157 9N26 DM5426/7426 
9lS158 DM54lS158/74lS158 9N27 .' DM5427/7427 
915160 DM54lS160174lS160 9N30 DM5430/7430 
9lS161 DM54L5161174l5161 " .9N3;! DM5432/7432 
91.5162, DM54lS162/74lS162 9N37 DM5437/7437 
9lS163 DM54LS163/74l5163 9N38, DM5438/7438 
915164 . DM54L5164/74lS164. 9N39 DM5401/7401 
9lS17.0 DM54l5170/74lS170 9N40 DM5440/7440 
9lS174 , DM54lS174/74lS174 9N50 , DM5450/7450 

"The National low Power circuits are/'True Tenth Power,", whereas the. PairchHd circuits are not .. . 
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DEVICE NATIONAL DIRECT DEVIC;::E NATIONAL DIRECT 
TYPE REPLACEMENt TYPE REPLACEMENT .-

Fairchild (con't) Fairchild (con't) 

9N51 DM5451/7451 935138 DM745138 
9N53 , DM5453/7453 935139 DM745139 
9N.54 DM5454/7454 935151 DM745151 
9N6O DM5460/7460 935T53 DM745153 
9N70 , DM5470/7470 935157 DM745157 
9N72 DM5472/7472 93~158 OM745158 
9N73 OM5473/7473 9351,14 OM745174 
9N74 OM5474/7474 935175 OM745175 
9N76 OM5476/7476 935194' . OM745194 

9N86 OM5486/7486 935251 DM745251 
9Nl07 DM541 07/741 07 935253 OM745253 
9N122 DM54L5122/74L5122 935257 OM745257 
9N123 DM54123/74123 935258 OM 745258 

. 9N132 DM54132/74132 '. 

9N279 OM54L5279/74L5279 96502 OM9602l8602 

9500 OM74500 Motorola 

,,9502 OM74502 MC830 OM930 
9503 OM74503 MC832 OM932 
9504A OM74504 MC833 OM933 
9S05A OM74505 MC836 OM936 
9508 OM74L508 MC837 OM937 
9509 OM74L509 MC840 - OM935 
9510 OM74510 MC844 OM944 
9511 OM74511 MC845 OM945 

9515 OM74515 MC846 OM946 

9520 OM74520 MC848 OM948 

9522 OM74522 MC849 OM949 

9530 OM74530 MC852 OM9099 

9532 OM74L532 MC853 OM9093 
9S40 OM74540 MC855 OM9097 

9S51 OM74551 MC856 OM9094 

9564 OM74564 MC857 OM957 

9565 
, 

OM74565 MC858 OM958 

9574 OM74574 MC861 OM961 

9586 OM74586 MC862 OM962 

95109 OM74L5109 MC863 OM963 

95112 OM745112 
95113 OM745113 MC1800 OM1800 

95114 OM745114 MC1801 OMl801 

95132 OM54L5132174L5132 
95133 OM745133 Signetics 

95134 OM745134 8230 OM9312/8312 
95135 DM745135 82530 ' DM931218312 
95140 OM745140 8241 OM54L5386/74L5386 

82S41 OM54L5386/74L5386 
93500 OM745195 8252 OM9301/8301 
93510 OM54L5160/74L5160 82552 OM9301/8301 
93512 / OM9312/8312 . 8269 OM7200/8200 
93516 DM54L5161/74L5161 8280 OM7280/8280 
93521. OM74S139 \ 82580 OM54L5196/74L5196 
93522 OM745157 8281 OM7281/8281 
93541 DM54181/74181 82581 OM54L5197/74L5197 
93S42 OM745182 8290 OM7290/8290 
93S46 OM7160/8160 82590 OM54L5196/74L5196 
93547 OM7160/8160 8291 .' .OM7291/8291 .. 

*The National Low Power circuits are "true Tenth Power," whereas the Fairchild circuits are not. 
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DEVICE NATIONAL DIRECT DEVICE NATIONAL DIRECT 
TYPE REPLACEMENT TYPE' REPLACEMENT 

Signetics (can't) TI (con't) 

82S91 ' DM54LS197/74LS197 SN15848 DM948 , 
8292 '< DM54LS196/74LS196 SNl5849 DM949 
8293 DM54LS197/74LS197 SNl5857 DM957 
82147 DM54147/74147 SN15858 DM958 
82148 DM54148/74148 SN15861 DM961 

SN15862 DM962 
' " 

8415 DM1800 SN15863 DM963 
8455 DM6440/7440, SN151800 DM1800 
8470 DM541 01741 0 SN151801 DM1801 
8471 DM54LS12174LS12 SN158093 ' DM9093 ' 
8489 DM5400/7400 SN158094 DM9094 
8481 OM 5403/7403 - SN158097 DM9097 
8490 OM5404/7404 SN158099 . DM9099 

OM5460/7460. 
" 

DM9002C 8806 SN29002 
8808 DM543017430 SN29003 DM9003C 
8815 DM5425/7425 SN29004 DM9004C 
8828 DM5474/7474 SN29005 DM9005C 
8840 DM5451/7451 SN29006 DM9006C 
8848 DM54LS54/74LS54 SN29008 DM900SC 
8859 ;" ,DM5440/7440 SN29009 DM9009C 
8875 DM5427/7427 SN29012 DM9012C 
8881 DM5401l7401 SN29016 DM9016C 

'·8890 'DM5404/7404 SN29024 DM8024 
8891 DM540S/7405 SN29300 DM8300 

SN29301 DM830t. 
SH16 DM54H20/74H20 SN29309 DM8309 
8H70 DM54Hl0/74Hl0 SN29310 DM8310 
8HSO DM54HOO/74HOO SN29311 DM8311 
8H90 DM54H04/74H04 SN29312 DM8312 

SN29316 DM8316 
8Tl0 DM7551/855l SN29318 DM8318 
8T22 DM9601/8601 SN29322 DM8322 
8T54 DM5448/7448 SN29334 DM8334 
8T95 DM7095/8095 SN29601 DM8601 
8T96 DM7096/8096 $N29602 OM8602 
8T97 OM7097/8097 
8T98 PM7098/8098 ' SN39024 DM9024 

SN39300 DM9300 
SN39301 DM9301 

TI SN39309 DM9309 
SNl5830 DM930 SN39310 DM9310 
SN15832 OM932 SN39311 DM93ll 
SN15,833 DM933 SN39312 OM93l2 
SNl5835 PM935 SN39316 DM\l3l6 
SNl5836 DM936 SN39318 DM9318 
SNl5837 DM937 SN39322 OM9322 
SN15844 DM944 SN39334 OM9334 
SN15845 DM945 S~39601 DM9601 
SNl5846 DM946 SN39602 DM9602 

i -
,. 
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~ TTL Data Book Functional Index/Selection Guides 

The following pages oontain functi.onal inde.xes and' selection guides designed to simplify the choice of a partic~lar function:to 
fit a specific application. Essential characteristics of similar or like f.unctions are grouped for comparative analysis, and the 
electrical specifications are referenCed by page number. The following categories of functions are covered: 

SSI FUNCTIONS 
, . . .' 

.ANDGates with Totem-Pole Outputs ...........•........... : .............................. " xxvi 
AND Gates with Open:-Collector Outputs ................... '. :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxvi 
AND-OR-INVERT Gates with Totem-Pole Outputs ............. : .......... , . . . . . . . . . . . . . . . . . . . . .. xxvi 
AND·OR-INVERT Gates with Open-Collector Outputs. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. xxvii 
Buffers/Clock Drivers with Totem-Pole· Outputs ....... :., .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxvii 
Buffer and Interface Gates with Open-Collector Outputs .......................................... :. xxvii 
Bus Interface Gates with TRJ-STATE. Totem-Pole Outputs ........ ' .......•.. : .• ' ...................... xxviii 
Clock Generators. ',' , ................ , ' ....•.. : ........................................... " xxviii 
Expandable Gates ... ' .....•... ' .•..................... : .............. ; . . . . . . . . . . . . . . . . .. xxviH 
Expanders ..... " .................. '.' ........................ , . '. . . . . . .. . . . . . . . . . . . • . . . .. xxviii· 
Flip-Flops, Gated ....... ; .....• , , ................... '.' . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . .. xxix 
Flip-Flops, Single and Dual J-K Edge-Triggered ..•..... > •••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • •• xxix 
Flip-Flops, Dual 0-Type .......................... ' ..... ' .... ' ..................... ~ . . . . . . .. xxx 
Flip-Flops, Single and Dual Pulse-Triggered ........ ; .............................. , . . . . . . . . . . .. xxx 
Latches, S-R. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxi 
Line Drivers, 50-0hm/75-0hm ...................................... '.' .'. . . . . . . . . . . . . . . . . . .. xxxi 
NAND Gates and Inverters with Open-Collector Outputs ........................ ; ............ " . . . .. xxxi 
NAND Gates and Inverters with Totem-Pole Outputs ............................................. ". xxxii 
NOR Gates with Totem-Pole Outputs ...•... '. '.' ............ '. _ .. " . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxii 
One Shots, Retriggerable ....................... : ............ '. . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxiii 
One Shots with Schmitt:Trigger Inputs ..... : .......... ' ............................ ~ . . . . . . . . .. xxxiii 
OR Gates With Totem-Pole Outputs ...... ' ......... ' ............... ' ......... ' .................. xxxiii 
Schmitt·Triggers with Totem-Pole Outputs ........... , .......... ' .............•............. ' .... xxxiii 

MSI FUNCTIONS 

Adders .......... '.' .................... ~ ........... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxiv 
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators ................ , . . . . . . . . . . . . . . . . .. xxxiv 
Arithmetic Operators' ............. ' ............... '. : ....... '. . .. . . . . . . . . . . . . . . .. . . . . . . . . .. xxxiv 
Code Converters ...............• '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxiv 
Comparators ...................•............. : ... -. '.' '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxv 
Counters, Asynchronous (Ripple Clock)-Negative-Edg~ Trigge.re<! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... xxxv 
Counters, Synchronous-Positive-Edge Triggeret:L •..... '.' ........... 0" ••• : •••••••••••••••••••••••• xxxvi 
Data Selectors/Multiple.xers. , ........ .' .... ' .... , .........•............................. ' .... xxxvii 
Decoders/Demultiplexers .......... ; ... ; ........... ' ... " .' ... ; ................................ xxxviii 
Display Decoders/Drivers, Open-Collector ..................................................... xxxviii 
Latches .............................. " ..........................•.......... ' ... _ . . .. xxxix 
Multipliers. • . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. xxxix 
Parity Generators/Checkers ............................................................... " xxxix 
Pr.iority Encoders ........ ; ........... '. . . . • . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. xxxix 
Register Files .................................................................. .-. . . . .. xxxix 
Registers, Other ................... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xl 
Registers, Shift ............................................... .-. . . . . . . . . . . . . . . . . . .. . . . xl 
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AND GATES WiTH TOTl:M-POLE OUTPUTS 

Typ. Typ, Power O .. ic. Type and Package Connection 
Electrical 

Description Propagation Dissipation ·DI ..... m Tables Page No. 
Dalay Time P.rGate Mil. Coml. Page No; 

DlIal 4-lnput AND Gaies 8.2 ns 40mW 54H21· J,N 74H21 J·,N 1·7' 144 '. 

12 ns 4.25mW 54 LS21 J,N,W 74LS21 J,N 1-7· 1-44 

Triple 3-lnput AND Gates 4.75 ns 31 mW 74S11 N i·5 144 

B.2'" 40 niW 54H11 J,N 74H11 J,N 1-5 144 

12 ns 4.25mW 54LS11 J,N,W 74LS11 J,N 1-6 144 

Quad 2-lnput AND Gates 12 ns 4.25mW 54LSOB j,N,W 74LSOB J,N HI 144 
15 ns 19mW 5408 J,N,W 7408 J,N. HI 144 

'. 

AND GATES WITH OPEN-COLLECTOR OUTPuTs . . . 
Typ. Typ. Power Devi<ie Type and Package ConnectiOn 

Electrical Description Propagation Dissipation . Diagral" 
Delay Time Par Gate Mil. Coml. Page No.· Table. Pa,. No. 

Triple 3-lnput AND Gates 6 n; 2BmW 74S15 N 1-6 1-46 
20 ns 4.25mW 54LS15 J,N,W 74LS15 J.N 1-6 "-46 

Quad 2-1 nput AN 0 Gates 18.5 ns· 19.4mW 5409 J,N,W 7409 J,N 1-4 1-46 
20 ns 4.25 mW 54LS09 J,N,W 74LS09 J,N 1-4 1-46 

AND-OR-INVERT GATES WITH TOl'EM·POLE OUTPUTS 

Typ. Typ. Powar Device TyPe and Package Connection 
Electrical 

Description Propagation Dissipation . Diagram 
Tables Plige No. 

Delay Time Per Gate Mil. Coml. Page No. 

2-Wide 4-lnput 12.5 ns 2.75mW 54LS55 J,N,W 74LS55 J,N ,.,5 1·56 

43 ns 1.5mW 54L55 J,N,W 74L55 J,N 1015 1·56 

Dual ·2·Wid. 2·lnput 3.5 ns 2BmW 74S51 N "'2 1-56 

6.5 ns 29mW 54H51 J,N 74H51 J,N ,.,2 1-56 

10.5 ns 14mW 5451 J,N,W 7451 J,N 1,12 1-56 

12.5 ns 2.75mW. 54LS51 J,N,W . 74LS61 J,N 
.. 

1-12 1-56 

43 ns 1.5mW 54L51 J,N,W. 74L51 J,N ·,.,2 1-56 

4-Wide 4-2·3-2·lnput 3.5 ns 29mW 74564 N ,.,6 1-56 
4-Wide 2-2·3-2-lnput 6 .. 6."s 41 rriW 54H54 .J,N 74H54 J,N· 1-14. ;-56 

4-Wide 2-1 nput 10.5 ns 23mW 5454 J,N,W 7454 ·J,N '-14 1-56 
4-Wide 2·3.J-2.lnput 12.5 ns 4.5mW 54LS54 J.N,W 74LS54 J,N 144 1-56· 
4-Wid. ·2-3-3-2-lnput 43 ns 1.5mW 54L54 J,N,W 74L54 J,N· i-14 1-56 

. xxvi 
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AND-OR-INVERT GATES WITH OPE;N-COLLEC:rOR QUTPUTS 

TV!!. Typ. Power Device Type and Package Con,.,.:tion 
Electrical 

Dascrip~ion Propagation, Oissipation Diagram 
Tables Page No • . ~ ''. . Delay Time Par Gate Mil.' Coml. Page No. 

4-Wide.4-2-3-2-lnput 
" 5.5 ns 36mW. 74S65 I N 1-17 1-61 

BUFFERS/CLOCK DRIVERS WiTH TOTEM-POLE OUTPUTS 
(ALSO SE'E CLOCK GENERATOR CIRCUITSI 

Low·Level High-Leval ,Typ. Typ.Po_r Deviea 'Type and Packaga Connection Electrical 
I?ascription Output Output Delay Per "Diagram Tables 

Current Current Time Gate Mil. ComL Page No. Page No. 

Dual ,\-Input NAND 60 rnA -3_mA 4 ns 44mW 74540 N 1-11 1-54 

Buffars SOmA -I,!;mA 7.5 ns 44mW 54H40 J,N 74H40 J,N 1-11 1-54 

48mA -1.2 mA 10.5 ns 26mW 5440' J,N,W 7440 J,N 1-11 1-54 

24mA -1.2 mA 12 ns 4.3mW 74LS40 J,N 1-11 1-54 

12mA -1.2 mA 12 ns, 4_3mW 54LS40 J,N,W 1-11 1-54 

Quad 2-lnput NAND 48mA -1.2 mA " 10 ns 25mW 7091 J,N,W 8091 J,N 3-3 3-4 

Buffers ,48mA -1.2mA 10.5 ns 27mW 5437 J,N,W 7437 J,N ,1-10 1-64 

24mA -1.2mA 12 ns 4.3mW 74LS37 J,N 1-10 1-54 

12mA -1.2 mA .12 ns 4.3mW 54LS37 J,N,W 1-10 1-54 

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 

High-Level Low-Laval Typ_ Typ. Powar Device Type and Package Connection Electrical 
Description Output Output Dalay Per Diagram Tables 

VOltage Currant Time Gate Mil. Coml. Page No_ Page No. 

Quad 2-lnput NAND 15V ISmA 13.5 ns 10mW 6426 J,N 1426 J,N 1-9 1-42 

Buffers 15V 8mA 16 ns 2mW 74LS26 J,N HI 1-42 

15V 4mA 16 ns 2mW 54 LS26 J,III,W 1-9 1-42 

5_5V 48mA 12.5 ns 24.4mW 5438, J,N,W 7438 J,N 1-10 1-42 

5.5V 24mA ' 19 ns 4.3mW 74 LS38 J,N 1-10 1-42 

5.5V 12mA 19 ns 4.3mW 54 LS38 J,N,W 1-10 1-42 

Hex Buffers/Drivers 30V 40mA 13 ns 21mW 7407 J,N 1-3 1-42 

30V 30mA 13 ns 21 mW 5407 J,N,W 1-3 142 

15V 40mA 13 ris 21 mW 7417 J,N 1-7 1-42 

15V' 30mA 13 ns 21mW 5417 J,N,W 1-7 1-42 

, Hex Inverter Buffers! 30V 40mA 12.5 ns 26mW 7406 J,N 1-3 1-42 

Drivers :lOV 30mA 12.5 ns 26mW 5406 J,N,W 1-3 1-42 

15V 40'mA 12.5 ns 26mW 7416 J,N 1-6 1-42 

15V 30mA 12.5 ns 26mW 54;6 J.N,W 1-6 1-42 

I 

< 
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BUS INTERFACE GATES WITHTRI·STATE ToiEM~POLE OUTPUTS 

Typ. Typ. Power Device Type and Package Connection 
Electrical Table. 

~~.ription Propagation Dissipation Diagram 
Page No. 

Deley Time Per Gate Mil. ' Coml. Page No. 

Quad Bus Buffers 10 ns 40mW 54125 J.N,W" 74125 J,N 1-27 1-80 

10 ns 45mW 54126 J,N,W 74126 J,N 1-27 1-80 

10 ns 40mW 7093 J,N,W 8093 J,N 3·5 3-6 

10 ns 45mW 7094 J,N,W 8094 J,N 3·5 3-6 

9 ns 30mW 7099 J,N,W 8099 J,N 3-9 3-10, 

Hex Bus Drivers 12"ns 54mW 54365 J,W 74365 J~N 1-32 1-86 

12 ns 54mW 54367 J,W 74367 J,N 1-32 1-86 

12 ns 54mW 7095 J,W 8095 J,N 3-7 3-6 ' 

12 ns 54"mW 7097 J,W 8097 J,N 3-7 38 

33 ns 3.3mW 70L95 J,N,W 80L95 J,N 3-7 3-8' 

33 ns 3.3mW 70L97 J,N,W 80L97 ' J,N 3-7 3-8 

Hex Inverter Bus Drivers 11 ns 4!lmW 54366 J,W 74366 J,N 1-32 1·86 

11 ns 49mW 54368" J,W 74368 J,N '-33 1-66 

11 ns 49mW 7096 J,W" 8096 J,N 3-7 3-8 

11 ns 49mW" 7098 J,W 8098 J,N 3-7 3-6 

30 ns 2.5mW 70L96 J,N,W 80L96 J,N 3-7 3-8 

30 ns 2.5mW 70L98" J,N,W 80L98 J,N' 3-7 ' 3-8 

Octal Drivers 13 ns 10mW 71 LS95 N 81 LS95 N 3-21 3-22 

13 ns 10mW 71 LS97 N 81 LS97 N 3-21 3-22 

Octal I nverter Drivers 9,5 ns 8mW '71 LS96 N 81 LS96 N" 3-21 3-22 

9.5 ns 8mW 71 LS98 N 81 LS98 N 3-21 3-22 

12-lnput NAND Gates 4,5 ns 45mW 74S134 N 1-28 1-80 

CLOCK GENERATORS 

Typ_ Total Device Type and Package Connection Electrical 
Qescription PoWer Diagram Tables 

Dissipation Mil. Coml. Page No. Page No_ 

Dual Voltage-Controlled Oscillators 90 mW 54LS124 J,N,W 74LS124 I J,N 2-44 2-45 

EXPANDABLE GATES 

Typ_ Typ: Power Device Type and Package Connection EleCtrical 
Description Propagation Dissipation Diagram Tables 

Delay time Per Gate Mil. Coml. Page No. Pag"e No. 

2Wide AND-OR-INVERT Gates 6,8 ns 30mW 54H55 J,N 74H55 J,N 1-15 1-50 

Dual 2-Wide AND-OR-INVERT Gates 6,5 ns 29mW 54H50 J,N 74H50 J,N 1-11 1-50 

10,5 ns 14mW 5450 J,N,W 7450 J,N 1-11 1-50 

4-Wide AND-OR Gate. 9,9 ns 88mW 54H52 J,N 74H52 J,N 1-13 1-50 

4-Wide AND-OR-iNVERT Gates 6,6 ns "IlmW 54H63 J,N 74H53 J,N 1-13 1-50 
10,5 n. 23mW ,,5453 J,N,W 7453 J,N 1-13 1-50 

Dual 4-lnput NOR Gates With Strobe" 10,5ns 23mW 5423 J,N,W 7423 J,N 1-8 1-50 

EXPANDERS 

Typ_ Power Device Type and Package Connection 
Electrical Table. 'Description Dissipation Diagram 

Page No. 
Per Gate Mil, Coml. Page" No. 

Dual 4'1 nput Expanders 4mW 5460 J,N,W 7460 J.N" 1-15 1-68 

6mW 54H60 J,N 74H60 J,N 1-15 1·59 

3-2-2-3-lnput AND-DR Expanders 25mW 54H62 J,N 74H62 J,N 1-16 1·59 

Triple 3·lnput Expandar, 13mW 54H61 J,N 74H61 J,N 1-16 !-IIO 
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FLIP-FLOPS, GATED 

. Typ. Characteristics Data Times De.ice Type and Package Connectio,",' 
Electrical Tables 

fMAX Pwr/F-F Setup Hold Diagrarn 
Pag8 No. 

(M+Izl (mWI (nsl (nsl Mil. Coml. Page No. 

45 106 15 0 7511 J,N,W 8611 J,N 3-40 3-41 

30 73 24 0 7613 J,N,W 8613· J,N 3-40 3-41 

28 110 15 0 7512 J,N,W 8512 J,N 3-40 3-41 

.10 8.0 110 0 75112 J,N,W 85112 J,N 3-40 3-41 

9 9.3 80 0 75111 J,N,W 85111 J,N 3-40 3-41 

7 7.3 100 0 76113 J,N,W 86L13 J,N 3-40 3-41 

FLIP-FLOPS, SINGLE AND DUAL J-K EDGE TRIGGERED 

Typ. Characteristics Data Times Davice Type and Packag8 Connection Electrical 
Dwg. 

fMAX Pwr/F-F Setup Hold Diagram Tables 
Ref. 

(MHzl (mWI (nsl (nsl Mil. Coml. Page No. Page No. 

A 125 76 6~ . O. 745112 N 1-24 "'70 
50 100 13~ o. 54Hl06 J,N 74Hl06 . J,N 1·23 174 

46 10 20. o. 54LS76 J,N,W 74LS76. N 1·21 1·68 

45 10 20. O. 54L51U J,N,W 7415112 J,N 1·24 1-68 

8 125 76 6. 01 74S114 N 1-25 1·70 

SO 100 13. O. 54Hl08 J,N 74Hl08 J,N 1·24 1·74 

45 10 ·20. 01 64LS78 J,N,W 74LS78 J,N 1·21 1·68 

45 1(j 20. 01 64LS114 J,N,W 74LS114 J,N 1-25 1·68 

C 125 75 6. 01 74S113 N 1-25 1·70 

45 10 20. 01 54LS113 J,N,W 74LS11:l J,N 1-25 1·68 

0 50 100 13. 01 64Hl03 J,N 74Hl03 J,N 1-23 1-74 

46 10 20. O. 54lS73 J,N,W 74LS73 J,N 1-20 1-68 

45 10 20. 01 ·54lS107 J,N 74lS107 J,N 1-23 . 1-68 

E 40 45 15t lOt 9024 J,N,W 8024 J,N 4·17 4-17 

33 10 20t 5t 64LS109 J,N,W 74LS109 J,N 1·24 1-68 

33 45 lOt 6t 64109 J,N,W 74109 J,N 1-24 1-62 

F 35 65 20t_ 5t 6470 J,N,W 7470 J,N 1-18 1-62 

N The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, • for the falling edge. 

(A) (B) (e) (D) (E) IF) 

PRESET PRESET PREsn :--- PRESET ~ 
-I .Q r--- -I Q r--- -I Q- -;- J Q--- -I Q "--

~ 
I· Q-

-c CK T~:r CK -< CK ~ ·CK - CK 

~ 
CK 

OTHER 
-K i! r--- F-F_ K ti r--- -K Ii- -K ti--R il- K 0-

CLEAR 

~ - CLEAR CLEAR 

~ TO OTHER 
F·F 
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FLIP-FLOPS, DUAL D-TYPE 

Typ. Characteristics Data Times Device Type and Package Connection 
, 

Electrical 
Dwg. 

fMAX Pwr/F-F Setup Hold Diagram Tables 
Ref. (MHz) (mW) (ns) (ns) Mil. Com I. Page No. Page No. 

G 110 75 31 21 74S74 N 1-20 1-70 

43 75 151 51 54H74 J.N 74H74 J,N 1-20 1-64 

33 10 251 51 54LS74 J,N,W 74LS74 J,N 1-20 1-68 

25 43 201 51 5474 J,N,W 7474 J,N 1-20 1-62 

6 4 501 151 54L74 J,N,W 74L74 J,N 1-20 1-66 

t ~ The arrow indicates the edge of the clock purse used for reference: t for the rising edge, t for the falling edge. 

(G) 

PRESET 

- 0 0-

--< OK 

fi-
CLEAR 

FLIP-FLOPS, SINGLE AND DUAL PULSE-TRIGGERED 

Typ. Characteristics Data Times Device Type and Package Connection Electrical 
Dwg. 

fMAX Pwr/F-F Setup Hold Diagram Tables 
Ref. 

(MHz) (mW) (ns) (ns) Mil. Com!. Page No. Page No. 

H 30 80 01 01 54H73 J,N 74H73 J N 1-20 1-64 

20 50 01 01 5473 J,N,W 7473 J,N 1·20 1-62 

20 50 01 01 54107 J,N 74107 J,N ' 1-23 1-62 

6 3.8 Ot 01 54L73 J,N,W 74L73 J,N 1-20 1-66 

I 30 80 Ot 01 54H76 J,N 74H76 J,N 1-21 1-64 

20 50 Ot 01 5476 J,N,W 7476 J,N 1-21 1-62 

J 30 80 ot 01 54H78 J,N 74H78 J,N 1-21 1-64 

6 3.8 ot 01 54L78 J,N,W 74L78 J,N 1-21 1-66 

K 30 80 Ot 01 54H71 J,N 74H71 J,N 1-18 1-64 

L 30 80 Ot 01 54H72 J,N 74H72 J,N 1-19 1-64 

20 50 01 01 5472 J,N,W 7472 J,N 1-19 1-62 

6 3.8 Ot 01 54L72 J,N,W 74L72 J,N 1-19 1-66 

M 6 3.8 ot 01 54L71 J,N,W 74L71 J,N 1-19 1-66 

(H) (I) (J) (K) (L) (M) 

- PRESET PRESET ~~- :t;~- ~:"~' -J 01-- - J of-- -J 0- of-

--< OK -< CK T~:J' CK ~" " . " OTHER 

-K fif-- - K of-- F·F_ K fi- : K fi- K fi- R or--
CLEAR CLEAR 

~ 
L-..- CLEAR CLEAR 

TO OTHER ~ 
F-F 

, 
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LATCHES"goR 

Typ. Typ' Total Device Type and Package Connection Electrical 
Description Propagation Power 

r' 
Diagram Tabl .. 

DeJoy Time Dissipation Mil. ComL Page No. Page No, 

Quad 5·R Latches 
,-

12 ns 19mW 54L5279 I J,N,W I 74L5279 I J,N 2·168 2·169 

,-

LINE DRIVERS, 5O-0HMn5-0HM 

Low-Leval High-Leval Typ. Typ. Power . D&vico Type and Package Connection Electrical 
Description Output Outpljt Delav Per Diagram Tabl .. 

Current Currant Time Gate Mil. Coml. Page No. p.g. No. 

Dual 4-1 nput NAND Line 60mA -40mA 4 ns 44mW 7451401 N 1-29 I-54 

Drivers 

NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

Typ. Typ. Power Device Typa and Package .' Connection Electrical 

Description Propagation DiSSipation Diagram Tabla. 

Delay Time Per Gate Mil. Coml. Page No. Pege No. 

Dual 4-lnp~t 'NAND Gatas 5 ns 17.5mW 74522 N 1-8 1-38 

8 ns 22mW' 54H22 J,N 74H22 J,N HI 1-38 

16 ns 2 niw 54L522 J,N,W 74L522 J,N '-8 1-38 

Tripi. 3-lnput NAND Gates 16 ns 2mW 54LS12 J,N,W 74L512 J,N 1-5 1-38 

Quad 2;lnput NAND Gat .. 5 ns 17.5mW 74503 N '-2 1-38 

8 ns 22mW 54HOI J,N 74HOI J,N 1-1 1-38 

16 ns 2mW 54L501 J,N,VII 74L501 J,N ,., 1-38 

16 ns 2mW 54L503 J,N,W 74L503 ' J,N '·2 1-38 

22 ns 10mW 
" 
5401 J,N,W 7401 J,N H 1-38 

22 ns 10mW 5403 J,N 7403 J,N 1,-2 1-38 

41 ns lmW 54LOI W 74LOI . W H 1-38 

41 ns lmW' 54L03 J,N 74L03 J,N 1:2 1-38 

11.5 ns 1.8mW 80LOS N 3-1 3-2 

Hex In~ert.ers 5 ns 17.5mW 74505 N 1·3 '1-38 

8 ns 22mW' 541:105 J,N 74H05 J,N 1·3 1·38 

16 ns 2mW 54L505 J,N,W 74L505 J,N : 1·3 1-38 ' 

22 ns 10mW 5405 J,N,W 7405 J,N 1·3 1-38 
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NAND GATES AND INVERTE'RS WITH TOTEM-POLE OUTPUTS 

Typ. Typ. Powar, 'I DlIVice Typa and Packalll' Connection Electrical 
Description Propagation , Dissipation ,. , '" 

Di~gram Tables 
Delay Time Per Gate Mil. Coml. P8g11 No. Page No. 

'Dual4-lnput NAND Gates 3'ns 19mW 74520 J,N, 1-7 1-36 

6'ns 22mW 54H20 J,N 74H20 J,N " 1·7 1-36 

9.5 ns 2mW 54L520 J,N,W 74L520' J,N 1-7, 1·36 

10 ns 10mW 5420 J,N,W 7420 J,N 1'-7 1-36 

33 ns lmW 54L20 J,N,W 74L20 J,N 1-7 1-36 

Dual 5-lnput NAND Gates 10 ns 20mW 7092 J,N,W 8092 J,N 3·3 3·4 

Triple,3-lnput NAND Gates 3 ns 19mW 74S10 J,N 1-4 1-36 

6 ns 22mW 54Hl0 J,N 74Hl0 J,N 1-4 1-36 

9.5 ns 2mW 54L510 J,N.W 74L510 J,N 1-4 1-36 

10 ns '10mW 5410 J;N,W 7410 J,N 1-4 1-36 

33 ns 1 mW' "54Ll0 J,N,W 74Ll0 J.N 1'-4 1-36 

Quad 2-lnput NAND Gates 3'ns 19mW 74500 ,~ 1-1 1-36 

6 ns ,22mW 54HOO J,N 74HOO ,J,N 1-1 1-36 

9.5 ns 2mW 54L500 J.N,W 74L500 J,N 1-1 1-36 

IOns 10mW 5400 J,N,W 7400 J,N 1-1 1-36 

33 ns l,mW 54LOO J,N,W ,74LOO J,N 1-1 1-36 

Hex Inverters 3 ns 19mW 74504 N 1-2 1-36 

6 ns 22mW 54H04 J,N 74H04 J,N 1-2 1-36 

9.5'ns 2mW 54L504 J,N,W 74LS04 J,N 1-2 1-36 

10 ns 10mW 5404 J,N,W 7404 J,N 1-2 1-36 

11 ns 18mW 7090 J,N,W 8090 J,N 3-3 3-4 

33 ns lmW 54L04 J,N,W 74L04 . J,N 1-2 1-36 

8-lnput NAND Gates 3 ns 19mW 74530 J,N 1-9 1-36 

6 nS ,22mW 54H30 J,N 74H30 J,N 1-9 1-36 

10 noS 10mW 5430 J,N,W 7430 J,N 1-9 1-36 

17.ns ,2.4mW 54L530 J,III,W 74L530 J,N 1-9 1'-36 

33 ns lmW 54L30 J,N,W 74L30 J,N 1-9 1-36 

13-lnput NAND Gates 3 ns 19mW 745133 N· 1-28 1-36 

NOR GATES WITH TOTEM-POLE OUTPUTS -
" 

Typ. Typ. Power Device Type and Package Connection 
Electrical Tables 

Description Propagatic;m Dissipation Diagram 
Page No. 

Delay Time Per Gate Mil. ComL Page No. 

Dual 4-1 nput NOR Gates With 5trobe 10_5 ns 23mW 5425 J,N,W 7425 J,N 1-8 1-40 

Dual 5-lnput NOR Gates 4 ns 54mW 745260 N ' 1-31 1-40 

Triple' 3-1 nput NOR Gates 8.5 ns 22mW 54~7 J,N,W 7427 J,N 1-9 1-40 

mn' ,4_5mW 54L527 J,N,W 74L527 J,N 1-9 1-40 

Quad 2-1 nput NOR Gates 3.5 ns 29mW 74502 N 1-2 1-40 

10 ns 2.75mW 54L502' J,N,W 74Ls02 J,N 1-2 1-40 

10 ns 14mW 5402 J,N,W 7402 J,N 1-2 1-40 

33 ns 1_5mW 54L02 J,N,W 74L02 J,N 1-2 1-40 
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ONE SHOTS, RETRIGGERABLE 

I 
Connection No. of Input. Direct 

Output Typ. Device.Type and Package. "Ieetrieal 
Description 

Clear 
PllI~ Total Diagram:,. Table. 

Positive Negative Range Power Mil. Carpi. Page No. Page No. 

Single 2 2 Yes 45 n5-'" 30mVII 54LS122 J,N:W, 74LS122 J,N 1·26 ,1·78 

2 2 Ves 50 ns-oo 90mW 9601 J,N,W 8601 ,J,N 4-43 4·44 

Dual 1 1 Ves 45 n5-00 230mW 54123 J,N,W 74123 J,N 1·26 1·78 

1 1 Ves 90 ns-'" 25mW 54L 123A J,N,W' 74L123A J,N 1·26 1·78 

1 1 Ves 45 ns-'" 60mW '54LS123 J,N,W 74LS1'23 J,N 1·26 1·78 

1 1 Ves 72 ns-oo 195mW 9602 J,N,W 8602 J,N 4-46 4·47 

2 2 Ves 72 n5- 00 275mW 7853 J,N,W 8853 J,N 3·151 3·152 

ONE SHOTS WITH SCHMITT-TRIGGER INPUT~ 

No. of Inputs Output Typ. Total Device Type and Package Connection Electrical 
Description Pulse Power Diagram 'Table. 

Positive Negative 
Range Dissipation Mil. Coml. Page No. Page No. 

Single 1 2 40 ns-;l8 s 90mW 54121 J,N,W 74121 J,N 1·26 1·76 

Dual 1 1 20 ns-70 s 23mW 74LS221 J,N , 1·30 1·76 

1 1 20 ns-49 s 23mW 54LS221 J,N,W 1·30 1,76 

OR GATES WITH TOTEM-POLE OUTPUTS 

Typ. Typ. Power Device '!ype and Pack-age Connection Electrical 
Description Propagation Dissipation Diagram Table. 

Delay Time Per Ga~e Mil,. Coml,' Page No. Page No. 

Quad 2-1 nput OR Gates 12 ns 24mW 5li32 

.1 
J,N,W 

I 
7432 'J,N 1·10 1:52 

12 ns 5mW 54LS32 J,N,W 74LS32 J,N 1·10 I-52 

SCHMITT-TRIGGERS WITH TOTEM-POLE OUTPUTS 

Typ. 
Typ. Device Type and Package Connection Electrical 

Description Delay Diagram Table. 
Hysteresis 

Time Mil. ~oml. Page No. Page No. 

Dual4-lnput NAND 0.8V 16.5 ns 5413 J,N,W 7413 J.N 1·5 1-48 

Schmitt Triggers 0.8V 16.5 ns 541.:S13 J,N,W 74LS13 J,N 1-5 1-48 

Quad 2-lnput NAND 0.8V 15 ns 54132 J,N,W 74132 J,N 1·27 1-48 

Schmitt Triggers 0.8V 15 'ns 54LS132 J,N,W 74LS132 J,N 1-27 1·48 

Hex Schmitt Trigger Inverters 0.8V 15 ns 5414 J,N,W 7414 J,N HI 1-48 

0.8V 15 ns 54LS14 J,N,W 74LS14 J,N HI 1-48 

-
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ADDERS 

Typ. Typ. Typ. Power . Device Type and Package . Connection Electrical 
Description Carry Add Diss~pation Diagram Tables 

Time Time Per Bit Mil. Coml. Page No. P~geNo. 

Single 4·Bit F'ull Adders 10 ns 15 ns 24mW 54LS83'A J,N,W 74LS83A J,N 2·17 2·18 

10 ns 15 ns 24mW 54 LS283 J,N,W 74LS283 J,N 2·17 2·18 

10 ns 16 ~s 76mW 5483 J,W_ 7483 J,N 2·17 2·18 

ACCUMULATORS. ARITHMETIC LOGIC UNITS. LOOK·AHEAD CARRY GENERATORS 

Typ. Typ. Typ, Totel Device Type and Package Connection Electrical 
Description Carry Add Power Diagram Tables 

Time Time Dissipation Mil, Coml, Page No. Page No. 

4·Bit Arithmetic Logic Unitsl 12.5 ns 24 ns 455mW 54181 J 74181 J,N 2·107 2·109 

Function Generators 

4·Bit ,Parallel Binary 10 ns 20 ns 720mW 74S281 N 2·173 2·174 

Accumulators 

Look-Ahead Carry Generators 7 ns 260mW 745182 N 2-113 2·114 

13 ns 180mW 54182 J 74182 J,N 2-113 2-114 

ARITHMETIC OPERATORS 

Typ. Typ. Total Device Type and Package Connection Electrical 
Description Delay Power Diagram Tables 

Time Dissipation Mil. Coml, Page No •. Page No, 

Quad 2-lnput EXCLUSIVE-NOR 18 ns 40mW 54LS266 J,N,W 74LS266 J,N 1-31 1-84 

Gates 

Quad 2-lnput EXCLUSIVE-OR 18 ns 30mW 54L&136 J,N,W 74LS136 J,N 1-29 1·84 

Gates With Open Collector Outputs 

Quad 2-lnput EXCLUSIVE-OR 7 ns 250mW 74586 N 1-22 1·72 

Gates with Totem-Pole Outputs 10 ns 30mW 54LS86 J,N,W 74L586 J,N 1·22 1·72 

10 ns 30mW 54LS386 J,N,W 74L5386 J,N 1-34 1·72 

14 ns 150mW 5486 J,N,W 7486 J,N 1·22 1·72 

29 ns 15mW 54L86 J,N,W 74L86 J,N 1·22 1-72 

Quad EXCLUSIVE-OR/NOR 8 ns 325mW 74S135 N 1·28 1-82 

Gates 

CODE CONVERTERS 

Typ. 
Typ. Total Device Type and Package 

Delay Ti'1Je eonnection Electrical 
Description Per Package 

Power Diagram Table. 

Level 
Dissipation Mil. Coml. Page No. Page No. 

6-Bit Binary to 6·Bit BCD converters 25 ns 280mW 54185A J,W 74185A J,N 2-116 2-117 

31 ns 350mW 8899 N 3-156 3-157 

6-Line BCD to 6-Line Binary. or 25 ns 280mW 54184 J,W 74184 J,N 2-116 2-117 

4-Line to 4-Line BCD 9's/BCD 10's 31 ns 350mW 8898 N 3-15a 3·157 

Converters 
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COMPARATORS 

Typ. Typ. Total Device Type and Package Connection Electrical 
Description Compare Power Diagram Tables 

Time Dissipation Mil. Coml. Page No. Page No. 

4-Bit Magnitude Comparators 20 ns 1'75 mW 7200 J.N,W 8200 J,N 3-23 3-24 

21 ns 275mW 5485 J,W 7485 J,N 2-21 2-22 

70 ns 20mW 54L85 J,N,W 74L85 J,N 2-21 2-22 

70 ns 75mW 76L24 J,N,W 86L24 J,N 3-131 3-132 

6-Bit Magnitude Comparators 20 ns 250mW 7131 J,W 8131 J,N 3-19 3-20 

20 ns 250mW 7136 J,W 8136 J,N 3-19 3.20 

21 ns 205mW 7160 J,W 8160 J,N 3-17 3-18 

10-Bit Magnitude Comparators 21 ns 240mW 7130 J,F 8130 J,N 3-17 3-18 

COUNTERS, ASYNCHRONOUS (RIPPLE CLOCK) - NEGATIVE·EDGE TRIGGERED 

Count Parallel 
Typ. Total Device Type and Package Connection Electrical 

Description Clear Power Diagram Tables 
Freq. Load 

Dissipation Mi,l. Com!. Page No. Page No. 

4-Bit Binary 50 MHz Ves Low 240mW 54197 J,N 74197 J,N 2-101 2-102 

40 MHz Ves Low 150mW 7291 J,N,W 8291 J,N 4-11 4-12 

35 MHz Ves Low 150mW 54177 J 74177 J,N 2-101 2-102 

35 MHz Ves Low 150mW 7281 J,W 8281 J,N 4-11 4-12 

32 MHz None High 39mW 54LS93 J,N,W 74LS93 J,N 2-30 2-31 

32 MHz None High 160mW 5493A J,W 7493A J,N 2-30 2-31 

30 MHz Ves Low 60mW 54LS197 J,N,W 74LS197 J,N 2-101 2-102 

6 MHz None High 20mW 54L93 J,N,W 74L93 J,N 2-30 2-31 

6 MHz None High 20mW 76L93 J,N,W 86L93 J,N 3-142 3-143 

Decade 50 MHz Ves Low 240mW 54196 J,N 74196 J,N 2-101 2-102 

40 MHz Ves Low 150mW 7290 J,N,W 8290 J,N 4-11 4-12 

35 MHz Ves LoIN 150mW 54176 J 74176 J,N 2-101 2-102 

35 MHz Ves Low 150mW 7280 J,W 8280 J,N 4-11 4-12 

32 MHz Set-to-9 High 40mW 54LS90 J,N,W 74LS90 J,N 2-30 2-31 

32 MHz Set-to-9 High 160mW 5490A J,W 7490A J,N 2-30 2-31 

30 MHz Ves Low 60mW 54LS196 J,N,W 74LS196 J,N 2-101 2-102 

6 MHz Set-to-9 High 20mW 54L90 J,N,W 74L90 J,N 2-30 2-31 

Divide by 12 35 MHz Ves Low 150mW 7288 J,W 8288 J,N 4-11 4-12 

32 MHz None High 39mW 54LS92 J,N,W 74 LS92 J,N 2-30 2-31 

32 MHz None \-!igh 160mW 5492A J,W 7492A J,N 2-30 2-31 
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COUNTERS, SYNCHRONQUS-POSJTIVE,EDGE TRIGGERED 

Count 
Typ. Total 'Oevice Type and Package Connection Electrical 

Description 
Parallel 

Clear Power Diagram Tables 
Freq. load Dissipation Mil. Coml. Page No. Page No. 

4-Bit Binary 25 MHz Sync Sync·L 93 mW 54LS163 J,N,W 74LS163 J,N 2-70 2-71 

25 MHz Sync Async*L 93 mW 54LS161 J,N,W 74LS161 J,N 2-70 2,71 

25 MHz Sync $ync-L 305mW 54163A J,W 74163A J,N 2-70 2-71 

25 MHz Sync Async-L 305mW 54161A J,W 74161A J,N 2-70 2-71 

25 MHz Sync Async:.L 305mW 9316 J,W 8316 J,N 4-27 4-28 

25 MHz Sync Sync-L 375mW 7556 J,W 8556 J,N 3-72 3-73 

6 MHz Sync Async'-L 33 mW 76L76 J,N,W 86L76 J,N .3-137 3-138 

4-Bit Binary 25 MHz Sync None 100mW 54LS169 J,N,W 74LS169. J,N 2-85 2- 86 

Up/Down 25 MHz Async Async-H 85mW 54LS193 J,N,W 74LS193 J,N 2-133 2-134 

20 MHz Async Async-H 325mW 54193 J,W 74193 J,N 2-133 2-134 

20 MHz Async Async-H 325mW ·7563 J,W 8563 J,N 3-76 3-77 

20 MHz Async None 90mW 54LS191 J,N,W 74LS191 J,N 2-128 2-129 

20 MHz Async None 325 mW 54191 J,N,W 74191 J,N 2-128 2-129 

6 MHz Async Async-H 40mW 54L193 J,N,W 74L 193 J,N 2-133 2-134 

6 MHz Async Async·H 40mW 75L63 J,N,W 85L63 J,N 3-76 3-77 

Decade 25 MHz Sync Sync-L 93mW 54LS162 J,N,W 74LS162 J,N 2-70 2-71 

25 MHz Sync Async-L 93mW 54LS160 J,N,W 74LS160 J,N 2-70 2-71 

25 MHz Sync Sync-L 305mW 54162A J,W 74162A J,N 2-70 2-71 

25 MHz Sync Async·L 305mW 54160A J,W 74160A J,N 2-70 2-71 

25 MHz Sync Async-L 305mW 9310 J,W 8310 J,N 4'27 4-28 

25 MHz Sync Sync-L 400mW 7555 J,W 8555 J,W 3-72 3-73 

6 MHz Sync Async-L 33mW 76L75 J,N,W 86L75 J,N 3-137 3-138 
I 

Decade 25 MHz Sync None 100mW 54LS168 J,N,W 74LS168 J,N 2-85 2-86 

Up/Down 25 MHz Async Async·H 85mW 54LS192 J,N,W 74LS192 J,N 2-133 2-134 

20 MHz Async Async-H 325mW 54192 J,W 74192 J,N 2-133 2-134 

20 MHz Async None 100mW 54LS190 J,N,W 74LS190 J,N 2-128 2-129 

20 MHz Async None 325mW 54190 J,N,W 74190 J,N 2-128 2-129 

20 MHz Async Async-H 325mW 7560 J,W 8560 J,N' 3-76 3-77 

6 MHz Async Async·H 40mW 54L 192 J,N,W 74L 192 J,N 2-133 2-134 

6 MHz Async Async-H 40mW 75L60 J,N,W 85L60 J,N 3-76 3-77 

Modulo-N 15 MHz Sync None 250mW 7520 J,W 8520 J,N 3-44 3-47 

Divider 

• 
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DATA SELECTORS/MUL TlPLEXERS 

Typ. Delay Times 
Device Type and Package Typo 

oeta to Data to 
Typ. Total Connection Electrical 

DesCription of 
'nv. Non-Inv. 

From Power Diagram Tables 
Output 

Output Output 
Enable Dissipation Mil. Coml. Page No. Page No. 

Quad 2'Line to TRI· 
14 ns 280mW 74S258 N 2,,166 4 ns 2·166 

1·Line STATE 

TRI· 

STATE 
5 ns 14 ns 320mW 74S257 N 2·165 2·166 

Standard 4ns 7 ns 195mW 74S158 N 2-66 2·67 

Standard 5 ns 8 ns 260mW 745157 N 2-66 2·67 

TRI· 

STATE 
12 ns 20 ns 35mW 54L5258 J.N.W 74L5258 J.N 2·165 2·166 

TRI· 

STATE 
12 ns 20 ns 50mW 54L5257 J.N.W 74LS257 J.N 2·165 2·166 

Standard 7 ns 12 ns 24mW 54LS158 J.N.W 74LS158 J.N 2·66 2·67 

Standard 9 ns 14 ns 49mW 54LS157 J.N.W 74LS157 J.N 2-66 2·67 

Standard 9 ns 14 ns 150mW 54157 J.W 74157 J.N 2-66 2·67 

Standard 40 ns 60 ns 15mW 54l157A J.N.W 74L157A J.N 2-66 2·67 

Standard 9 ns 14 ns 150mW 9322 J.W 8322 J.N 4·38 4·39 

Standard 40 ns 60 ns 15mW 71L22 J.N.W 81122 J.N 3·13 3·14 

TRI· 

STATE 
9.5 ns N/A 200rriW 7123 J.W 8,123 J.N 3·13 3·14 

TRI· 

STATE 
40 ns N/A 20mW 71L23 J.N.W 81L23 J;N 3·13 3·14 

Quad 2'Line to Standard 20 ns 65mW 5415298 J.N.W 74 LS298 J.N 2·184 2·185 

l·Lin. With from 

Storage clock 

Dual 4·line to TRI· 
12 ns 16 ns 3SmW 

f·line STATE 
54lS253 J.N.W 74LS253 J.N 2·163 2·164 

Standard 6 ns 9.5 ns 225mW 745153 N 2·57 2·58 

Standard 14 ns 17 ns 180mW 54153 J.W 74153 J.N 2·57 2·58 

Standard 14 ns 17 ns 31 mW 54L5153 J.N.W 74lS153 J.N 2·57 2·58 

Standard 12 ns 20 ns '20 ns 135mW 9309 J.W 8309 J.N 4·24 4·25 

TRI· 

STATE 
13.5 ns 20 ns 170mW 7214 J.W 8214 J.N 3·28 3·29 

8·Lin. to l·Line TRI· 
2·160 2·161 

STATE 
4.5 ns 8 ns 14 ns 275mW 74S251 N 

TAl· 

STATE 
11 ns 18 ns 17 ns 155mW 54251 J.W 74251 J.N 2·160 2,161 

TRI· 
\ 

STATE 
17 ns 21 ns 21 ns 35mW 541-S251 J.N.W 74LS251 J.N 2·160 2·161 

Standard 4.5 ns 8 ns 9 ns 225mW 74S151 N 2·53 2·54 

Standard 8 ns 16 ns 22 ns 145mW 54151A J.W 74151A J.N 2·53 2·54 

Standard 11 ns 18 ns 27 ns 30mW 54LS151 J.N.W 74LS1.51 J.N 2.53 2.54 

Standard 9 ns 16 ns 17 ns 135mW 9312 J.W 8312 J.N 4·24 4·25 

Standard 11 ns 18 ns 17 ns 155mW 7121 J.W 8121 J.N 3·11 3·12 

Standard 22 ns N/A 100mW 7210 ~.W 8210 J.N 3·25 3·26 

Standard 22 ns 20 ns 100mW 7211 J.W 8211 J.N 3·25 3·26 

16·Line to l·Line Standard 11 ns 18 ns 200mW 54150 J.F 74160 J.N 2·53 2·54 

TRI· 

STATE 
11 ns 21 ns 225mW 7219 J.F 8219 J.N 3·28 3·29 

\ 

xxxvii 



~ MSI Functions Functional Index/SelectionG.uides 

DECODERS/DEMULTIPLEXERS 

Tv!,e of 
TVp. TVp· TVp. Total Device Type and Pack,ag~ Connection . Electrical 

Description Select Enable Power Diagram Tables 
Output 

Time Time Dissipation Mil. Coml. Page No. Page No. 

Dual 2~Une to Totem-Pole 7.5 ns 6 ns 300mW 74S139 N 246 247 

4-Line Totem-Pole 18 os 15 ns 30mW 54LS155 J,N,W 74LS155 J,N 2·63 2·64 

TRI· 
20 ns 15 ns 240mW 7230 

STATE 
J,W 8230 J,N 3·37 3·38 

Totem-Pote 21 os 16 os 250mW 54155 J,W 74155 J,N 2·63 2-64 

Totem-Pole 22 ns 19 ns 34mW 54LS139 J,N,W 74LS13!l J,N 246 2·47 

Open-Collector 23 ns 18 ns 25QmW 54156 J,W 74156 J,N 2·63 2·64 

Open-Collector 33 ns 26 ns 31 mW 54LS156 J,N,W 74LS156 J,N 2·63 2·64 

3-Line to 8-Line Totem-Pole 8 ns 7 ns 225mW 74S138 N 246 247 

Totem-Pole 22 ns 21 ns 31 mW 54LS138 J,N,W 74LS138 J,N 2·46 2·47 

Totem-Pole 25 os 140mW 7223 J 8223 J,N 3·35 3·36 

4-Lineto 10-Line. Totem-Pole 17 ns 35mW 54LS42 J,N,W 74LS42 J,N 2·3 2·4 

BCD to Decimal Totem-Pole 17 os 140mW 5442 J,W 7442 J,N 2·3 24 

Totem-Pole 20 ns 125mW 9301 J,W 8301 J,N 4·22 4·23 

Totem-Pole 67 ns .15mW 54L42A J,N,W 74L42A J,N 2·3 24 

4-Une to 16-line Totem-Pole 19.5 ns 17.5 ns 170mW 54154 J,F 74154 J,N 2-60 2·61 

Totem-Pole 19.5 ns 17.5 ns 170mW 9311 J,F 8311 J,N 4·33 4·34 

Totem-Pole 23 ns 19 ns 45mW 54LS154 J,N,W 74LS154 J,N 2-60 2·61 

Totem-Pole 55 ns 45 ns 24mW 54L154A F,J,N 74L154A J,N 2-60 2·61 

DISPLA Y DECODERS/ORIVERS, OPEN·COLLECTOR 

QutP,ut Off·State TVp. Total Device Type and Package Connection Electrical 
Description Sink Outp.ut Power Blanking Diagram Tables 

Current Voltage Dissipation Mil, Com!. Page No. Page No, 

BCD to 7· 40mA 30V 320mW Ripple 5446A J,N,W . 7446A J,N 2·8 2·9 

Segment 40mA 15V 320mW Ripple 5447A J,N,W 7447A J,N 2·8 2·9 

Decoders/Drivers 24mA 15V 35mW Ripple 74LS47 J,N 2·8 2·9 

12mA 15V 35mW Ripple 54 LS47 J,N,W 2·8 2·9 

6.4 mA 5.5V 265mW Ripple 5448 J,N,W 7448 J,N 2-8 2·9 

6mA 5.5V 125mW Ripple 74LS48 J,N 2-8 2·9 

4mA 5.5V 40mW Direct 54 LS49 J,N,W 74 LS49 J,N 2·8 2·9 

2mA 5.5V 125mW Ripple 54LS48 J,N,W 2·8 2·9 

BCD to Decimal 80mA 30V 215mW Invalid Codes 5445 J,W 7445 J,N 2-6 2·7 

Decoders/Drivers 80mA 15V 215mW Invalid Codes 54145 J,W 74145 J,N 2·6 2·7 

7mA 60V 80mW Invalid Codes 54141 J,W 74141 J,N 2·1 2·2 

7-Segment to 

BCD' 3.6mA 2.4V 75mW Direct 76L25 J,N,W 86L25 J,N 3·134 3·135 

D~oders/Drivers 

RESULTANT DISPLAYS USING 46A, 47A, 48, LS47, LS48, LS49 

11-1 I_I 'Il 7/_1 Lll- l-;I-II=rll-f~-11 _ _ 7 7 _7/_7 11_1 7/ _ _,11_1~-11-1 _ 7 _ 1_ I 
0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 
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~ MSI Functions Functional Index/Selection Guides 

LATCHES 
J 

No. Typ. Typ. Total Device Type and Package Connection Electrical 
Description of Clear Outputs Delay Power Diagram Table. 

Bits Time Dissipation Mil. Coml. Page No. Page No. 

Addressable Latches 8 Low a 21 ns 280mW 9334 J.W 8334 J,N 440 4-41 

DG(Clocked) Latches 4 None a,a 11 ns 32mW 54LS75 J,N,W 74LS75 J,N 2·14 2·15 

4 None a 10 ns 35mW 54LS77 W 2·14 2·15 
-

4 None a,a 15 ns 160mW 5475 J,N,W 7475 J,N 2·14 2·15 

4 None a,a 52 ns 17.5mW 54L75A J,N,W 74L75A J,N 2-14 2·15 

S-R Latches 4 None a 12 ns 
, 

19mW 54LS279 J,N,W 74LS279 J,N 2-168 2-169 

4 None a 19 ns 180mW 7544 J,N,W 8544 J,N 3-54 3·55 

TRI·STATE 4 High a 28 ns 330mW 7552 J,W 8552 J,N 3·64 3-65 

Counters/Latches 4 High a 95 ns 38 mW 75L52 J,N,W 85L52 J,N 3-64 3-65 

4 High a 28 ns 330mW 7554 J,W 8554 J,N 3·64 3·65 

4 High a 95 ns 38mW 75L54 J,N,W 85L54 J,N 3-64 3-65 

8 High a 21 ns 330mW 7553 J,W 8553 J,N 3·70 3-71 

MUL TIPLIERS 

Device Type and Package Connection Electrical 
Description Diagram Table. 

Mil. Com!. Page No. Page No. 

4·Bit by 4·Bit Parallel Binary Multipliers 7875A J 8875A 

I 
J,N 3-154 3·155 

7875B J 88758 J,N 3-154 3·155 

PARITY GENERATORS/CHECKERS 

Typ. Typ. Total Device Type and Package Connection 
Electrical Tables 

Description Delay Power Diagram 
Page No. 

Time Dissipation Mil. Coml. Page No. 

8·Bit Odd/Even Parity 

Generators/Checkers 
35 ns 170mW 54180 J,W 74180 J,N 2-105 2·106 

9·8it Odd/Even Parity 13 ns 335mW 74S280 N 2·170 2-171 

Generators/Checkers 34 ns 130mW 7220 J,N,W 8220 J,N 3-32 3-33 

PRIORITY ENCODERS 

Typ. Typ, Total Device Type and Package Connection Electrical 
Description Propagation Power Diagram Tables 

Delay Time Dissipation Mil. Coml. Page No. Page No. 

Cascadable Octal Priority 12 ns 190mW 54148 J,W 74148 J,N 249 2·50 

Encoders 12 ns 190mW 9318 J,W 8318 J,N 4·36 4-37 

Full BCD Priority 

Encoders 
10 ns 225mW 54147 J,W 74147 J,N 249 2-50 

REGISTER FILES 

Typ. Typ. Read Data Typ. Total Device Type and Pack,age Connection Electrical 

Description Address Enable Input Power Diagram Tables 

Time Time Rate Dissipation Mil. Coml. Page No. Page No. 

4 Words of 4-8 i ts 27 ns 15 ns 20 MHz 125mW 54LS170 J,N,W 74LS170 J,N 2-91 2-92 

30 ns 15 ns 20MHz 635mW 74170 J,N 2-91 2-92 

4 Words of 4·8its 24 ns 19 ns 20 MHz 135mW 54LS670 J,N,W 74LS670 J,N 2-191 2·192 

ITRI-STATE Outputs) 24 ns 19 ns 30 MHz 400mW 7542' J,W 8542 J,N 3-52 3-53 
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~ .. MSIFunctions Functional Index/Selection Guides 

REGISTERS, OTHER 

Async. 
Typ. Total Device Type and Package Connection Electrical 

Description Freq. Power Diagram Tables 
Clear 

Dissipation Mil. Coml. Page No. Page No. . 

Quad Bus-Buffer Registers 25 MHz High 250mW 54173 J,W 74173 J,N 2·96 2·97 

25 MHz High 250mW 7551 J,W 8551 J,N 3·62 3·63 

·6 MHz High 28mW 75L51 J,N,W 85L51 J,N 3·62 3·63 

Quad D-Type Registers 75 M·Hz Low 300mW 74S175 N 2·98 2·99 

30 MHz Low 55mW 54LS175 J,N,W 74LS175 J.N 2·98 2·99 

25 MHz Lo,w 150mW 54175 J,W 74175 J,N 2·98 2·99 

Quad Multiplexers 25 MHz None 65mW 54LS298 J,N,W 74LS298 J,N 2·184 2·185 

With Storage 

Hex D-Type Registers 75 MHz Low 450mW 74S174 N 2·98 2·99 

30 MHz Low 80mW 54LS174 J,N,W 74LS174 J,N 2·98 2·99 

25 MHz Low 225 mW 54174 J,W 74174 J,N 2·98 2·99 

8-Bit Univers~1 Shift/Storage 15 MHz None 400 rnW 7546 J,W 8546 J,N 3·56 3·57 

Registers 

Octal .o-Type Registers 25 MHz None 175mW 54LS374 J,N,W 74LS374 J,N 2.187 2·188 

REGISTERS, SHIFT 

No. Serial Modes Typ. Total Device Type and Package Connection Electrical 
Description of 

Shift 
Data 

Async. . . -g ." Power Diagram Tables Freq. Clear a: ...J 0 "0 
Bits Input ,j, ,j, ...J J: Dissipation Mil. Coml. Page No. Page No. 

Parallel-In, 8 25 MHz D Low X X X X 360mW 54198 J 74198 J,N' 2·148 2·149 

Parallel·Out 4 70 MHz D Low X X X X 450mW 74S194 N 2·140 2·141 

(Bidirectional) 4 25 MHz D Low X X X X 75mW 54LS194A J,N,W 74LS194A J,N 2·140 2·141 

4 25 MHz D Low X X X X 195mW 54194 J,W 74194 J,N 2·140 2·141 

Parallel-In, 8 25 MHz J·K Low X X X 360mW 54199 J 74199 J,N 2·148 2·149 

Parallel-Out 5 10 MHz D Low X X 60mW 54LS96 J,N,W 74LS96 J,N 2·39 2-40 

5 10'MHz D Low X X 240mW 5496 J,W 7496 J,N 2·39 2·40 
-

4 70 MHz J·K Low X X 375mW 74S195 N 2·144 2·145 

4 30 MHz J.j( Low X X 195mW 54195 J,W 74195 J,N 2·144 2·145 

4 30 MHz J.j( Low X X 300mW 9300 J,N,W 8300 J,N 4·19 4·20 
-

4 30MHz J·K Low X X 70mW 54LS195A J,N,W 74LS195A J,N 2·144 2·145 

4 25 MHz D Low X X 75mW 54LS395 J,N,W 74LS395 J,N 2·189 2·190 

4 25 MHz D None X X 195mW 5495 J,W 7495 J,N 2·36 2·37 

4 25 MHz D 'None X X 65mW 54LS95B J,N,W 74LS95B J,N 2·36 2·37 

4 6 MHz D None X X 24mW 54L95 J,N,W 74L95 J,N 2·36 2·37 

Serial-In, 8 25 MHz Gated D Low X 80mW 54LS164 J,N,W 74LS164 J,N 2·76 2·77 

Parallel·Out 8 25 MHz Gated D Low X 175mW 54164 J,W 74164 J,N 2·76 2·77 

8 25 MHz Gated D Low X 175mW 7570 J,W 8570 J,N 3·86 3·87 

8 6 MHz Gated D Low X 30mW 54L164A J,N,W 74L164A J,N 2·76 2·77 

8 6 MHz Gated D Low X 30mW 76L70 J,N,W 86L70 J,N 3-86 3·87 

Parallel·1 n; 8 25 MHz D None X X X 200mW 54165 J,W 74165 J,N 2·79 2·80 
Serial-Out 8 20 MHz D Low X X X 360mW 54166 J 74166 J,N 2·82 2·83 

8 14 MHz D None X X X 200mW 7590 J,W 8590 J,N 3·110 3·111 

8 6 MHz D None X X X 30mW 76L90 J,N,W 86L90 J,N 3·110 3·111 

Serial-In, 8 10 MHz Gated D Nbne X 175mW 5491A J,W 7491A J,N 2·34 2·35 

Serial-Out 8 4 MHz Gated D None X 17.5mW 54L91 J,N,W 74L91 J,N 2·34 2·35 

* S·R '" shift right, S·L '" shift left. 

xl 



~ TTL Data Book Packag,es 

DUAL-IN-LiNE PACKAGES 

(N) All devices ordered with the "N" suffix are suppHed in either the l4-pin, l6-pin, 20·pin,or 24-pin molded dual-in-line 
package. M.olding material is EPOXY B, a highly reliable compound suitable for military as well as commercial temperature 
range applications. Lead material is Ailoy 42 with a hot solder dipped surface to ,allow for ease of solderability. 

(J) All devices ordered with the "J" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic dual-in-line package. 
The body of the package is made of ceramic and hermeticity is accomplished through a high temperature sealing of the 
package. Lead material is tin-plated kovar. . 

FLAT PACKAGES 

(W) All devices ordered with the "W" suffix are supplied in either the 14-pin or 16-pin ceramic flat package. The body of 
the package is 'made of ceramic and hermeticity is accomplished through a high temperature sealing of the package. 
Lead material is tin-plated kovar. ' 

(F) All devices ordered with the "F" suffix are supplied in the 24-pin glass/metal flat package. The top and bottom of the 
package are gold-plated kovar as are the leads, The side 'walls are glass, through which the leads extend forming a 
hermetic seal.' 

Four combinations of bottom insulator and formed leads are supplied for the W or F packages. Suffix, coding is as follows: 

Suffix Bottom Insulator Formed Leads 

-00 (Ex: DM54LOOW-00) No No 
-01 Yes Yes 

-06 Yes No 

-07 No Yes 

If no suffix is added, parts will be supplied as if the -00 suffix had been ordered. 

~ .. ±~:~~~ 
~ 300 

°7010R 

TYP 

----, 

..1-' ---it'J--'--------Iry~'V=== or ~.O~~~' , 
0.005 

1-____ -'-_ 0.365 , 
±0.005 

Standard Flat Pack Laad£orm 
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~TTL Data Book 

0.025 
RAD 

I' '1-f~~O: 
~~~~~~~~~~ GL~ 

8.280 
MAX 

.....,.,.,.T:"T"T':'..,."...,.."...,."...,.,......~ 

I-- 0.100 --l 
,0.010 

14-Pin Ceramic Dual-In-Lina Package (JI 

9.025 
RAD 

0.025 
RAD 

Packages 

l-f ~~~ 
r='-""'-'=='-"'''-'''''-=-''', GLASS 

0.280 
MAX 

"-r:r-r:"...,..,....,r-:TT:"1...,..,.,...,.,:'T"'r.T"'~ 

0.200 

~ --II- 99" 9125 0079 
1-0.002 MIN 

16-Pin Ceramic Dual-In-Line Package (JI 

GL~ "i~~~ 
8.515 

~~nm~~~~~~~~~ 

1-- 9.685 c 1 
!O.D25~ 

1 _ 0.969 _I 
r0.100i 

0.200 

--~ 
! _ 0.100 _11_ 0:018 0.125 0.010 
1'0.010 11~_O.002 MIN 

24-Pin Ceramic Dual-In-Line Package (JI 

0.092 DIA NOM 

~;~----III 

r-0.300_1 ~:O 

Ir9320 MX 

UF'9.009 ~ +0.015 
1 325+0,025 I ~. -G,OlS-t 

0.260 
to.005 

L.T:-r-.,...,..,..,...,.,.,..,.."......,...,.,,....-.i 

to.D06 

~ 
~~O 

O.~5 - ~ 

'J --L I 
0.020 

. MIN 

0.075 I 1- L JL 0.018 ~1~5 
to.D15 ~ IUDO to.003 

TV' 

14-Pin Molded Dual-In-Line Package (NI 

1--0.300--1 rO,03D 

I r 11320 ",ff MAX 

~ff 
~ ::m--\\-. 
~32& ~~::::~ 

~=fft1TIm(~ 
TVP to.OD5 TI·02D 

-- MIN 
0.0&5 

'J -1' DJn5 0.018 0.125 
to.015 I-- ---l TYP~ --I1--±0.003 MIN 

16-Pin Molded Dual-In-Line Package (NI 
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PIN NO. 1 
IDENT 

0.092 NOM 

PIN NO. 11DENT ~ + 

l?,rr.TTi"Fi7i''i7T'i~;=r;;;=T'iTTi;;;=l 

D.D90J '_ 

NDM~. -D.04DTY' 

,L ~. .... ~'O.D5 
0.065 ~ 

T-J=' =r 
I 0,345 MAX' I I. 0.015 I I 0.100 II O~O~~5 MIN I- -j I---±D.OOS -l ~ ±D.Dl 0 .-1 f-- ±D.DOl 

0.215 
MAX 0.840 

"''''j 
~:~~:--Jt--

14-Pin Flat Package (W) 

20-Pin Molded Dual-In-Line Package (N) 

0.062 
RAD 

---I 

1 
0,540 

~~~J5 

..l.- TVP - ±0.005 

0.075 . L .~ ..• D.16.D 

j --1 Di" MIN 
1
_ 0.015 - I I _ 0.100 _ L 0.018 0.125 

±0.015"1 I TVP --11--±0.003 MIN 

24-Pin Molded Dual-In-Line Package (N) 

0.025 I I 1_ ±0.005 

0.390 
MAX GLASS 

1 
0.050 

±0.005 ,
D.3~~_ 

0.010 f--. D.~ r 0.050 

PIN NO.1 
!DENT 

III~iIl1IJ 
0.275 0.880 

16-Pin Flat Package (W) 

xliii 

0.015 il 
OJt19--l~ 

j"l 
24-Pin Flat Package (F) 



~TTL Data Book Packages 

INCHES TO MILLIMETERS CONVERSION TABLE 

INCHES MM INCHES MM INCHES MM 

0.001 0.0254 0.010 0.254 0.100 2.54 

0.002 0.0508 0.020 0.508 0.200 5.08 

0.003 0.0762 0.030 0.762 0,300 7.62 

0.004 0.1016 0.040 1.016 0.400 10.16 

0.005 0.1270 0.050 1.270 0.500 12.70 

0.006 0.1524 0.060 1.524 0.600 15.24 

0.007 0.1778 0.070 1.778 0.700 17.78 
0.008 0.2032 0.080 2.032 0.800 20.32 
0.009 0.2286 0.090 2.286 0.900 22.86 
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~ 54/74 SSI Table of Contents 

Conn. Elec. -"'- Package 
Device No. Description Diag. Char. J N W 

Pg. No. Pg. No. Mil Coml Mil Coml Mil Coml 

DM5400/DM7400 Quad 2·lnput NAND Gates 1·1 1·36 • • • • • • 
DM54HOO/DM74HOO Quad 2-lnput NAND Gates I-I 1-36 • • • • N/A 
DM54LOO/DM74LOO Quad 2-lnput NAND Gates 1-.1 1-36 • • • • • • 
DM54LSOO/DM74LSOO Quad 2-lnput NAND Gates I-I , 1-36 • • • • • • 
DM74S00 Quad 2-lnput NAND Gates I-I 1-36 N/A • N/A 
DM5401/DM7401 Quad 2-lnput NAND Gates with I-I 1-38 • • • • • • 

Open-Collector Outputs 
DM54H01/DM74HOl Quad 2-1 nput NAN D Gates with I-I 1-38 • • • • N/A 

Open-Collector Outputs 
DM54L01/DM74LOl Quad 2-lnput NAND Gates with I-I 1-38 N/A N/A • • 

Open-Collector Outputs 
DIY154LS01/DM74LSOl Quad 2-lnput NAND Gates with I-I 1-38 • • • • • • 

Open-Collector Outputs 
DM5402/DM7402 Quad 2-lnput NOR Gates 1-2 1-40 '. • • • • • 
DM54L02/DM74L02 Quad 2-lnput NOR Gates 1-2 1-40 • • • • • • 
DM54LS02/DM74LS02 Quad 2-lnput NOR Gates 1-2 1-40 • • • • • • 
DM74S02 Quad 2-lnput NOR Gates 1-2 1-40 N/A • N/A 
DM5403/DM7403 Quad 2-lnput NAND Gates with 1-2 1-38 • • • • N/A 

Open-Collector Outputs 
DM54L03/DM74L03 Quad 2-lnput NAND Gates with 1-2 1-38 • • • • N/A 

Open-Collector Outputs 
DM54LS03/DM74LS03 Quad 2-lnput NAND Gates with 1-2 1-38 • • • • • • 

Open,Collector Outputs 
DM74S03 Quad 2-lnput NAND Gates with 1-2 1-38 N/A • N/A 

Open-Collector Outputs 
DM5404/DM7404 Hex Inverters 1-2 1-36 • • • • • • 
DM54H04/DM74H04 Hex Inverters 1,2 1-36 • • • • N/A 

. DM54L04/DM74L04 Hex Inverters 1-2 1-36 • • • • • • 
DM54LS04/DM74LS04 Hex Inverters 1-2 1-36 • • • • • • 
DM74S04 Hex Inverters 1-2 1·36 N/A • N/A 
DM5405/DM7405 Hex I nverters with Open-Collector 1·3 1-38 • • • • • • 

Outputs 
DM54H05/DM74H05 Hex I nverters with Open-Collector 1-3 1-38 • • • • N/A 

Outputs 
DM54L05/DM74L05 H4x Inverters with Open-Collector 1-3 1-38 • • • • • • 

Outputs 
DM54LS05/DM74LS05 Hex Inverters with Open-Collector 1·3 1-38 • • • • • • 

Outputs 
DM74S05 Hex I nverters with Open'Collector 1·3 1-38 N/A • N/A 

Outputs 
DM5406/DM7406 Hex Buffers with Open·Collector 1-3 1-42 • • • • • • 

High·Voltage Outputs 
DM5407/DM7407 Hex Buffers vvith Open'Collector 1·3 1-42 • • • • • • 

High·Voltage Outputs 
DM5408/DM7408 Quad 2-lnput AND Gates 1·4 ],44 • • • • • • 
DM54H08/DM74H08 Quad 2·lnput AN D Gates 1-4 1-44 • • • • N/A 
DM54L08/DM74L08 (luad 2·lnput AND Gates 1-4 1-44 • • • • ~ • 
DM54LS08/DM74LS08 QUad 2-lnput AN D Gates 1-4 1-44 • • • • • • 
DM5409/DM7409 Quad 2·1 nput AN D Gates with 1-4 1·46 .'. • • • • • 

Open·Collector Outputs 
DM54L09/DM74L09 Quad 2-lnput AND Gates with 1·4 1-46 • • • • 'it • 

Open-Collector Outputs 
DM54LS09/DM74LS09 Quad 2-lnput AND Gates with 1-4 1·46 • • • • • • 

Open,Collector Outputs , I 
DM5410/DM741b Triple 3·lnput NAND Gates 1·4 1·36 • • • • • • 
DM54Hl0/DM74Hl0 Triple 3·lnput NAND Gates, 1-4 1·36 • • • • N/A 
DM54L1 0/DM74L 10 Triple 3·lnput NAND Gates 1·4 1·36 • • • • • • 

, .. 
1'11 
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Conn. Elec. Package 
Device No. Description Diag. Char. J N W 

Pg. No. Pg.No. Mil Coml Mil Coml Mil Com I 

DM54LS10/DM74LS10 Triple 3·lnput NAND Gates 1·4 l·36 • • • • • • 
DM74S10 Triple 3-lnput NAND Gates 1·4 1-36 N/A • N/A 
DM5411/DM7411 Triple 3-lnput AND Gates 1·5 1·44 • • • • ,N/A 
DM54Hll /DM74H 11 Triple 3-lnput AND Gates 1-5 1:44 • • • • N/A 
DM54L 11/DM74L 11 Triple 3-lnput AND Gates 1·5 1·44 • • • • • • 
DM54LSll/DM74LS11 Triple 3-lnput AND Gates 1·5 1-44 • • • • • • 
DM74S11 Triple 3-lnput AND Gates 1-5 1·44 N/A • N/A 
DM54LS12/DM74LS12 Triple 3-lnput NAND Gates with 1·5 1·38 • • • • • • 

Open-Coliector Outputs 
DM5413/DM7413 Dual 4·lnput NAND Schmitt Triggers 1·5 1·48 • • • • • • 
DM54LS13/DM74LS13 Dual 4·lnput NAND Schmitt Triggers 1-5 1-48 • • • • • • 
DM54141DM7414 Hex Schmitt Triggers 1-6 1-48 • • • • • • 
DM54LS14/DM74LS14 Hex Schmitt Triggers 1-6 1-48 • • it • ., • 
DM54LS15/DM74LS15 Triple 3-lnput AN D Gates with 1-6 1-46 • • . ' .. • • 

Open·Coliector Outputs 
DM74S15 Triple 3-lnput AND Gates vvith 1-6 1-46 N/A • N/A 

Open·Coliector Outputs 
DM5416/DM7416 Hex Buffers with Open·Coliector 1-6 1-42 • • • • • • 

High·Voltage Outputs 
DM5417/DM7417 Hex Buffers' with Open·Coliector 1-7 1-42 • • • • • • 

High·Voltage Outputs 
DM5420/DM7420 Dual 4-lnput NAND Gates 1-7 1-36 • • • • • • 
DM54H20/DM74H20 Dual 4-lnput NAND Gates 1-7 -1-36 • • • • N/A 
DM54L20/DM74L20 Dual 4'lnput NAND Gates 1-7 1-36 • • • • • • 
DM54LS20/DM74LS20 Dual 4-lnput NAND Gates 1-7 1-36 • • • • • • 
DM74S20 Dual 4-lnput NAND Gates 1-7 1-36 N/A • N/A 
DM54H21/DM74H21 Dual 4-lnput AND Gates 1-7 1-44 • • • • N/A 
DM54LS21/DM74LS21 Dual 4-lnput AND Gates 1-7 1-44 • • • • • • 
DM54H22/DM74H22 Dual 4-lnput NAND Gates with 1-8 1·38 • • • • N/A 

Open-Collector Outputs 
DM54LS22/DM74LS22 Dual 4-lnput NAND Gates with 1-8 1-38 • • • • • • 

Open·Collector Outputs 
DM74S22 Dual 4-lnput NAND Gates with 1-8 1-38 N/A • N/A 

Open·Coliector Outputs 
DM5423/DM7423 Expandable Dual4-lnput NOR Gates 1-8 1-50 • • • • • • 
DM5425/DM7425 Dual 4-lnput NOR Gates 1-8 1-40 • • • • • • 
DM5426/DM7426 Quad 2-lnputHigh·Voltage NAND 1-9 1-42 • • • • N/A 

Gates 
DM54L26/DM74L26 Quad 2-lnput High·Voltage NAND 1-9 1-42 • • • • N/A 

Gates 
DM54LS26/DM74LS26 Quad 2-lnput High·Voltage NAND 1-9 1-42 • • • • • • 

Gates 
DM5427/DM7427 Triple 3-lnput NOR Gates 1-9 1-40 • • • • • • 
DM54LS27/DM74LS27 Triple 3-lnput NOR Gates 1-9 1-40 • • • • • ., 
DIV15430/DM7430 8-lnput NAND Gates 1-9 1-36 • • • • • • 
DM54H30/DM74H30 8-lnput NAND Gates 1-9 1-36 • • • • N/A 
DM54L30/DM74L30 8-lnput NAND Gates 1-9 1-36 • • • • • • 
DM54LS30/DM74LS30 8-lnput NAND Gates 1-9 1-36 • • • • • • 
DM74S30 8-lnput NAND Gates 1-9 1-36 N/A • N/A 
DM5432/DM7432 Quad 2-lnput OR Gates 1-10 1-52 • • • • • • 
DM54L32/DM74L32 Quad 2-lnput OR Gates 1-10 1-52 • • • • • • 
DM54LS32/DM74LS32 Quad 2-lnput OR Gates 1-10 1-52 • • • • • • 
DM5437/DM7437 Quad 2-lnput NAND Buffers 1-10 1-54 • • • • • • 
DM54LS37/DM74LS37 Quad 2-lnput NAND Buffers 1-10 1-54 • • • • • • 
DM5438/DM7438 Quad 2-lnput NAND Buffers with 1-10 1-42 • • • • • • 

Open·Coliector Outputs 
DM54LS38/DM74LS38 Quad 2-lnput NAND Buffers with 1-10 1-42 • • • • • • 

Open·Coliector Outputs 

I·iii 
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Pg. No. Pg~ No. Mil Coml Mil Coml Mil Coml 

. DM5440/DM7440 Dual 4·lnput NAND Buffers 1-11 1·54 • • • • • • 
DM54H40/DM74H40 Dual 4·lnput NAND Buffers 1-11 1-54 • • • • N/A 

DM54LS40/DM74LS40 Dual 4·lnput NAND Buffers 1·11 '-54 • • e • • • 
DM74S40 Dual 4-lnput NAND Buffers 1-11 1-54 N/A • N/A 

DM5450/DM7450 Dual 2-Wide 2-lnput AND-OR-INVERT 1-11 '-50 • • • • • • 
Gates 

DM54H50/DM74H50 Dual 2-Wide 2-lnput AND,OR-INVERT 1-11 '-50 • • • • N/A 

Gates 

DM5451/DM7451 Dual 2-Wide 2-lnput AND-OR-INVERT 1-12 1-56 e • • • • • 
Gates 

DM54H51/DM74H51 Dual 2-Wide 2:lnput AND-OR-INVERT 1-12 1-56 • • • • N/A 

Gates 
DM54L51/DM74L51 Dual 2-Wide 2-lnput AND-OR-INVERT 1-12 1-56 • • • e • • 

. Gates 

DM54LS51/DM74LS51 Dual 2-Wide 2-lnput AND-OR-INVERT 1-12 1-56 • • • e • • 
Gates 

DM74S51 Dual 2-Wide 2-lnput AND-OR-INVERT 1-12 1-56 N/A e· N/A 

Gates 
DM54H52/DM74H52 Expandable 4-Wide AND-OR 1-13 1-50 • • • • N/A 

Gates 
DM5453/DM7453 Expandable 4-Wide AND·OR 1-13 1-50 • • • • • • 

INVERT Gates 

DM54H53/DM74H53 Expandable 4-Wide AND-OR· 1-13 1-50 • • • • N/A 

INVERT Gates 
DM5454/DM7454 4-Wide AND-OR-INVERT Gates ,.,4 1-56 • • • • • • 
DM54H54/DM74H54 4-Wide AND-OR-INVERT Gates 1-14 1-56 • • • • N/A 

DM54L54/DM74L54 4-Wide AND-OR-INVERT Gates ,.,4 1-56 • • • • • • 
DM54LS54/DM74LS54 4-Wide AND-OR-INVERT Gates 1-14 1-56 • • • • • • 
DM54H55/DM74H55 2-Wide 4-lnput AND-OR- 1-15 1-50 • • • • N/A 

INVERT Gates 
DM54L55/DM74L55 2-Wide 4-lnput AND-OR- 1-15 1-56 • .. • • • • 

INVERT Gates 
DM54LS55/DM74LS55 2-Wide 4-lnput AND-OR- 1-15 1-56 • • • • • • 

INVERT Gates 
DM5460/DM7460 Dual 4-lnput Expanders 1-15 1-58 • • • • • • 
DM54H60/DM74H60 Dual 4-1 nput Expanders 1-15 1-59 • • • • N/A 

DM54H61/DM74H61 Triple 3-lnput Expanders 1-16 1-60 • • • • N/A 

DM54H62/DM74H62 4-Wide AND-OR Expanders 1-16 1-59 • • • • N/A 

DM74S64 4-Wide AND-OR-INVERT Gates 1-16 1·56 N/A • N/A 

DM74S65 4-Wide AND-OR-INVERT Gates 1-17 1-61 N/A • N/A 

with Open-Collector Outputs 
DM5470/DM7470 AND-Gated J-K Positive-Edge-Triggered 1-18 1-62 • • • • e • 

Flip-Flops with Preset and Clear 
DM54H71/DM74H71 AND-OR-Gated J-K Master-Slave 1-18 1-64 • • • • N/A 

FI ip-Flops with Preset 
DM54L71/DM74L71 AND-Gated R-S Master-Slave 1-19 1-66 • • • e • • 

Flip-Flops with Preset and Clear 
DM5472/DM7472 AND-Gated J'K Master-Slave Flip-Flops 1-19 1-62 • • • • • • 

with Preset and Clear 
DM54H72/DM74H72 AND-Gated J-K Master-Slave Flip-Flops 1-19 1-64 • • • • N/A 

with Preset and Clear 
DM54L72/DM74L72 AND-Gated J-K Master-Slave Flip-Flops 1-19 1-66 • • • e • e 

with Preset and Clear 
DM5473/DM7473 Dual J-K Flip-Flops witt"\ Clear 1-20 1-62 • • • • • • 
DM54H73/DM74H73 Dual j-K Flip-Flops with Clear 1-20 1-64 • .. e • N/A 
DM54L73/DM74L73 Dual J-K Flip-Flops with Clear 1-20 1-66 • • • • • • 
DM54LS73/DM74LS73 Dual J-K Flip-Flops with Clear 1-20 1-68 • • • • • • 

I-iv 
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DM5474/DM7474 Dual D Positive-Edge-Triggered 1-20 1·62 .. • • • • • 
Flip-Flops with Preset and Clear 

DM54H74/DM74H74 Dual D Positive-Edge-Triggered 1-20 1-64' • • • • N/A 
Flip-Flops with Preset and Clear 

DM54L74/DM74L74 DualD Positive-Edge-Triggered 1-20 1-66 • • • .' ". • 
Flip-Flops with Preset and Clear 

DM54LS74/DM74LS74 Dual D Positive-Edge-Triggered 1-20 1-68 '. • • • • • 
Flip-Flops with Preset and Clear 

DM74S74 DualD Positive-Edge-Triggered 1-20 1-70 N/A • N/A 
Flip-Flops with Preset and Clear 

DM5476/DM7476 Dual J-K Flip-Flops with Preset and 1-21 1-62 • ' .. • • • • 
Clear 

DM54H76/DM74H76 Dual J-K F-lip-Flops with Preset and 1-21 1-64 • • • • N/A 

Clear 
DM54LS76/DM74LS76 Dual J,K Flip-Flops with Preset and 1-21 1-68 .. • • • • • 

Clear'. 
DM54H78/DM74H78 Dual J-K Flip-Flops with Preset, 1-21 1-64 • • • • N/A 

Common Clear and Common Clock 
DM54L78/DM74L78 Dual J-K Flip-F'lops with Preset, 1-21 . 1-66 • • • • • • 

Common Cledf and Common Clock 
DM54LS78/DM74LS78 Dual J-K Flip-Flops with Preset, 1-21 1-68 • • • • • .. 

Common Clear and Common Clock 
DM5486/DM7486 Quad EXCLUSIVE-OR Gates 1-22 1-72 • • • • • • 
DM54L86/DM74L86 Quad EXCLUSIVE-OR Gates 1-22 1-72 • • • • • • 
DM54LS86/DM74LS86 Quad EXCLUSIVE-OR Gates 1-22 1-72 • • • • • • 
DM74S86 Quad EXCLUSIVE-OR Gates 1-22 1-72 N/A • N/A 

DM54H103/DM74H103 Dual J-K Negative-Edge-Triggered 1-23 1-74 • • • • N/A 
FI ip-Flops with Clear 

DM54Hi06/DM74H106 Dual J-K Negative-Edge-Triggered 1-23 1-74 • .. • • N/A 

Flip-Flops with Preset and Clear 
DM541 07/DM741 07 Dual J-K Master-Slave Flip-Flops with 1·23 1-62 • • .. • N/A 

Clear 
DM54LS107/DM74LS107 Dual J-K Master-Slave Flip-Flops with 1-23 1-68 • • • • • • 

Clear 
DM54H108/DM74H108 Dual J-K Negative-ELge-Triggered • 1-24 1-74 • • • • N/A 

Flip-Flops with Preset, 'Common 
Clear, and Common Clock 

DM54109/DM74109 Dual J-K Positive-Edge-Triggered . 1-24 1-62 • • • • • • 
Flip-Flops with Preset and Clear 

DM54LS109/DM74LS109 Dual J-K Positive-Edge-Triggered 1-24 1-68 • • • • • • 
Flip-Flops with Preset and Clear 

DM54LSl12/DM74LSl12 Dual J-K Negative-Edge-Triggered 1-24 1-68 • • • • • • 
Flip-Flops with Preset and Clear , 

DM74S112 Dual J-K Negative-ECilge-Triggered 1-24 1-70 N/A • N/A 
Flip-Flops with Preset and Clear 

DM54LSl13/DM74LSl13 Dual J-K Negative-Edge-Triggered 1.-25 1-68 .. • • • • • 
Flip-Flops with Preset 

DM74S113 Dual J-K Negative-Edge-Triggered 1-25 1-70 N/A • N/A 
FI ip-Flops with Preset 

DM54LSl14/DM74LSl14 Dual J-K Negative-Edge-Triggered 1-25 1-68 • • • • • • 
Flip-Flops with Preset, Common 

,Clear, and Common Clock 

DM74S114 Dual J-K Negative-Edge-Triggered 1-25 1-70 N/A • N/A 
Flip-Flops with Preset, Common 
Clear, and Common Clock 

DM54121/DM74121 One Shots 1-26 1-76 • • • • • • 
DM54LS122/DM74LS122 Retriggerable One Shots with Clear , 1-26 1-78 • • • • • • 
DM54123/DM74123 Dual Retriggerable One Shots with Clear 1-26 1-78 • ~ • • • • 
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DM54L 123A/DM74L 123A Dual RetriggerableOne Shots 1·26 1·78 • • • • ., • 
with Clear 

DM54LS123(DM74LS123 Dual Retriggerable One Shots, 1-26 1·78 • • • • • • 
, with Clear 

DM54125/DM74125 TRI·STATE Quad Buffers 1·27 1-80 • • • • • • 
DM54LS125/DM74LS125 T R I ·ST A TE'Cluad Buffers '·27 1·80 • • • • • • 
DM54126/DM74126 TRI·STATE Quad Buffers 1·27 1·80 • • • • • • 
DM54LS126/DM74LS126 TRI·STATE Quad Buffers 1·27 1·80 • • • • • • 
DM54132/DM74132 Quad 2.lnput NAND Schmitt 1·27 1-48 • • • • • • 

Triggers 
DM54LS132/DM74LS132 Quad 2-lnput NAND Schmitt 1·27 1-48 • • • • • • 

Triggers 
DM74S133 13·lnput NAND Gates 1·28 ' 1·36 N/A • N/A 
DM74S134 TRI·STATE 12·lnput NAND 1·28 1·80 N/A • N/A 

Gates 
DM74S135 Quad EXCLUSIVE·OR/NOR 1·28 1·82 N/A • N/A 

Gates 
DM54LS136/DM74LS136 Quad EXCLUSIVE·OR Gates 1·29 1·84 • • • • • • 

with Open·Coliector Outputs 
DM74S136 Quad EXCLUSIVE·OR Gates 1·29 1·84 N/A • N/A 

with Open·Coliector Outputs 
DM74S140 Dual 50-Ohm Line Drivers 1·29 1·54 N/A • N/A 
DM54LS221IDM74LS221 Dual One Shots with Schmitt· 1·30 1·76 • • • • • • 

T rigger Inputs 
DM74S260 Dual 5·lnput FilOR Gates 1·31 1-40 N/A • N/A 
DM54 LS266/DM74LS266 Quad EXCLUSIVE·NOR Gates 1"31 1·84 • • • • • • 

with Open·Coliector Outputs 
DM54365/DM74365 TRI-STATE Hex Buffers 1·32 1·86 • • • • • 
DM54LS365/DM74LS365 TRI·STATE Hex Buffers 1'32 1·86 • • • • • • 
DM54366IDM74366 TRI·STATE Hex Buffers 1·32 1·86 • • • • • 
DM54LS366/DM74LS366 TRI·STATE Hex BLiffers 1·32 1·86 • • '. • • • 
DM54367/DM74367 TRI·STATE Hex Buffers 1·32 1·86 • • • • • 
DM54LS367/DM74LS367 TRI·STATE Hex Buffers 1·32 1·86 • • • • • • 
DM54368/DM74368 TRI·STATE Hex Buffers 1·33 1·86 • • • • • 
DM54LS368/DM74LS368 TRI·STATE Hex Buffers 1·33 1·86 • • • • • • 
DM54LS386/DM74LS386 Quad EXCLUSIVE·OR Gates 1-34 1·72 • • • • • • 

., 
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~ SSt DM54/DM74 Connection Diagrams/Gates 

00 Quad 2·lnput NAND Gates 

Y=AB 

See page 1·36 for electrical tables. 

AI " VI A2 " V2 GNO 

. 5400/7400(J), (N); 54H00/74HOO(J), (N); 
54LOO/74LOO(J), IN); 54LSOO/74LSOO(J),(N),(W); 

74S00(N) 

01 Quad 2-lnput NAND Gates with Open-Collector Outputs 

Y3 B' .3 

VI AI B1 yz A2 .2 .NO 

5401/7401(J), (N); 54LS01/74LS01(J), (N), (W) 

Vee ., A4 V4 ., '3 Y3 

54H01/74H01(J), (N) 

See page 1·38 for electrical tables. 

,., 

V' 84 A4 •• 0 BJ A' V, 

" 
5400/7400(W); 54L00/74LOO(W) 

V, ., A4 GNO .3 A' V, 

5401/7401 (W); 54L01/74L01(W) 
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02 Quad 2-lnput NOR Gates 

V1 

See page 1-40 for electricat tables. 

., B1 Y2 .2 B2 

5402/7402(J), (1\1); 54L02/74L02(J), (N); 
54LS02/74LS02(J), (N), (W); 74S02(N) 

.3 

GNO 

03 Quad 2-lnput NAND Gates with Open-Coliector Outputs 

Y=AB 

See page 1138 fQr electrical tables. 

04 Hex Inverters 

Y=A 

See page 1-36 for electrical tables. 

., Y' '5 Y5 .4 Y4 

13 12 11 10 

., V1 .2 Y2 '3 Y3 GNO 

5404/7404(J), (N); 54H04174H04(J), (N); 
54L04/74L04(J), (N); 54LS04/74LS04(J),(N),(W); 

74S04(N) 

1-2 

Y4 

Y1 

B4 .4 GNO " .3 Y3 

540217402(W); 54L02174L02(W) 

5403/7403(J), (N);54L03/74L03(J), (N); 
54LS03174LS03(J), (N.), (W); 74S03(N) 

., V6 GNO Y5 AS 

5404/7404(W); 54L04/74L04(W) 

82 

Y4 
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05 Hex Inverters with Open-Collector Outputs 

Y=A 

See page 1 ~38 for electrical tables. 

A6 YO A' V5 A4 Y' 
14 13 12 11 

Al Yl A2 V2 A3 Y3 GND 

5405/7405(J), (N); 54H05/74H05(J), (N); 
54L05/74L05(J), (N); 54LS05/74LS05(J), (N), (W); 

74S05(N) 

06 Hex Buffers with Open-Collector High-Voltage Outputs 

Y=A 

See page 1-42 for electrical tables. 

07 Hex Buffers with Open-Collector High-Voltage Outputs 

Y=A 

See page 142 for electrical tables. 

1,3 

5405/7405(W); 54L05/74L05(W) 

A6 Y6 A5 V5 A4 Y4 

14 12 10 

Al VI A2 Y2 A3 va GND 

5406/7406(J), (N), (W) 

v~ A6 YO A. Y' A. Y4 

14 13 12 10 

Al A2 Y2 A' Y3 GND 

5407/7407(J). (N), (W) 
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OS· Quad 2-lnput AND Gates 

Y=AB 

See page 1-44 for electrical tables. 

09 Qu8d 2-lnput AND Gates with Open-Collector Outputs 

Y= AB 

See page 1-46 for electrical tables. 

10 Triple 3-lnput NAND Gates 

See page 1-36 for ~Iectrical tables. 

AI BI A' B2 C2 V, GNO 

541017410IJ), IN); 54Hl0174Hl0IJ), (N); 
54L 10i74L 101J), IN); 54LS10174LS10IJ), (N), (W); 

74S101N) 

'·4 

AI BI VI 

5408/7408IJ), IN), IW); 54HOB/74HOBIJ), IN); 
54LOB/74LOBIJ), IN), IW); 

54LS08/74LSOBIJ), IN), IW) 

5409/7409(J), IN), IW); 54L09/74L09IJ), IN), IW); 
54LS09r74LS09(J), IN), IW) 

CI AJ C2 

14 

541017410IW); 54L 10/74L 101W) 
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11 Triple 3-lnput AND Gates 

Y=ABC 

See page 1-44 for electrical tables. 

12 Triple 3-lnput NAND Gates with Open-Collector Outputs 

Y=ABC 

See page 1-38 for electrical tables. 

13 Dual4-lnput NAND Schmitt Triggers 

Y = ABCD 

See page '·48 for electrical tables. 

1'5 

., 81 .2 '" C2 V2 GND 

5411/7411(J), (N); 54H11/74H11(J), (N); 
54L11/74L11(J), (N), (W); 54LS11/74LS11(J), (N), (W); 

74S11(N) 

., 

14 

., 

CJ BJ 'J 

81 A2 " C2 Y2 

, 54LS12174LS12(J), (N), (W) 

D2 

1J 

81 

C2 

,,' 

NC 

NC " .2 

C1 D1 VI 

YJ 

GND 

Y2 

GND 

5413/7413(J),(N),(W); 54LS13/74LS13(J),(N),(W) 
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14 Hex Schmitt Triggers 

Y=A 

See page 1-48 for electrical tables_ 

15 Triple 3-lnput AND Gates with Open-Collector Outputs 

Y=ABC 

See pege 1-46 for electrical tables_ 

16 Hex Buffers with Open-Collector High-Voltage Outputs 

Y=A 

See page 1-42 for electrical tables. 

1-.6 

5414/7414(J).(N).(W); 54LSI4/74LSI4(J).(N).(W) 

14 

AI 

54LSI5/74LSI5(J).(N).(W); 74S15(N) 

A. 

" 

VI 

y. 
12 

A2 

AS 

11 

Y2 

Y' 
10 

A' 

5416/7416(J).(N).(W) 

A4 

y, 

Y4 

GND 
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17 Hex Buffers with Open-Collector HighoVoltage Outputs 

'Y=A 

See page 1·42 for electrical tables. 

20 Dual4·lnput NAND Gates 

Y=,ABCD 

. See page 1·36 for electrical tables. 

21 Dual4-I'nput AND Gates 

Y=ABCD 

See page 1-44 for electrical tables. 

,02 C2 NC " A2 V2 

14 13 12 

'AI 81 NC C1 " VI GND 

5420/7420(J),(N); 54H20/74H20(J),(N); 
54L20/74L20(J),(N); 54LS20/74LS20(J),(N),(W); 

74S20(N) 

1·7 

AB' VB A5 . v, A4 V4 

14 13 12 1D 

AI VI A2 V2 '3 V3 GND 

5417/7417(J),(N),(W) 

D1 C1 81 GND V2 02 C2 

14 13 12 11 10 

" 
5420/7420(W); 54L20/74L20(W) 

02 C2 NC " A2 V2 

14 13 12 

AI B1 NC C1 D1 VI GND 

54H21/74H21 (J) ,(N);54LS21/74LS21 (J) ,(N ),(W) 
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22 Dual4-lnput NAND Gates with Open Collector Outputs 

Y=ABCD 

See page 1·38 for electrical tables. 

23 Expandable Dual4-lnput NOR Gates with Strobe 

Y1 = G1 (A1+B1+C1+D1)+X 

Y2 = G2 (A2+B2+C2+D2) 

X = output of 5460/7460 

See page 1·50 for electrical tables. 

25. Dual4-lnput NOR Gates with Strobe 

Y = G(A+B+C+D) 

See page 1-40 for electrical tables. 

1·8 

14 

.2 

" 

B1 

C2 

12 

Ne 

Ne " AI .2 

54H22/74H22(J),(N); 54LS22/'74LS22(J),(N),(W); 
74S22(N) 

STROBE 
Vee X, .2 C2 oz· 82 .2 .2 

" " " 

Xl AI B1 STROBE el " VI !N. 
Gl 

5423/'7423(J),(N),(W) 

SrRQI! 

v" D2 cz G2 82 AI .2 

542517 425(J) ,(N ),(W) 
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26 Quad 2-lnput High-Voltage NAND Gates 

Y=AB 

See page 1-42 for electrical tables. 

27 Triple 3-lnput NOR Gates 

Y = A+B+C 

See page 1-40 for electrical tables. 

30 B-Input NAND Gates 

Y = ABCDEFGH 

See page 1-36 for electrical tables. 

NC NO NO 

I" I" 12 11 I" I, , 

)c>-

-; 
1 2 , 4 5 I' I' 

GNO 

543017430(J),(N);54H30174H30(J),(N); 
54L30174L30(J),(N);54LS30/74LS30(J),(N),(W) 

74S30(N) 

1·9 

Al 

542617426(J),(N);54L26/74L26(J),(N); 
54LS26174LS26(J),(N) ,(WI 

C3 B3 A3 

11 

81 A2 " Y2 

Y3 

542717427(J),(N),(W); 54LS27174LS27(J),(N),(W) 

NO NO GNO 

" 

543017430(W); 54L30174L30(W) 
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32 Quad 2-lnput OR Gates 

Y A+B 

See page 1-52 for electrical tables. 

37 Quad 2-lnput NAND Buffers 

Y=AB 

See page 1-54 for electrical tables. 

38 Quad 2-lnput NAND Buffers with Open-Collector Outputs 

Y=AB 

See page 1-42 for electrical tables. 

1-10 

5432/7432(J).(N).(W);54L32/74L32(J).(N).(W); 
54LS32/74LS32(J).(N).(W) 

5437 /7437(J). (N) .(W);54LS37 174LS37(J).(N ).(W) 

AI B1 VI A2 B2 Y2 

5438/7438(J).(N).(W);54LS38/74LS38(J).(N).(W) 
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40 Dual4-lnput NAND Buffers 

y = ABCD 

Al B1 NO OJ D1 Y1 

5::~~~~~~J~s~~:~~~~~{~~~:~~O(~)); 

See page 1 ~54 for electrical tables. 

50 Dual 2-Wide, 2-lnput, AND-DR-INVERT Gates 

y = AB+CD+X 

50: X = output of 5460/7460 
H50: X = output of 54H60/74H60 

or 54H62174H62 

See page 1-50 for electrical tables. 

v" 

Al 

B1 D1 OJ 

A2 B2 C2 D2 V2 

5450/7450(J), (N); 54H50174H50(J), (N) 

1-11 

C2 

GNO Al Yl NO Vee NO A2 B2 

5440/7440(W) 

Yl D1 C1 Yl GNO Y2 D2 C2 

14 13 12 10 

GND 

5450/7450(W) 
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51 Dual 2-Wide, 2-lnput AND-OR-INVERT Gates 

51, H51, S51 

Y =AB+CO 

L51, LS51 
Yl=T(A~1~·.~B~1-·~C71)r+7T.(0-'1~·~El~'~F~l) 

Y2 = (A2 • B2) + (C2 • 02) 

A1 

. Vee 

A1 

A2 82 C2 D2 Y2 

5451/7451(J), (N); 54H51/74H51(J), (N); 
74S51(N) 

Cl B1 F1 E1 01 

A2 82 C2 02 Y2 

GNO 

Y1 

GNO 

54L5l/74L51(J),(N); 54LS51/74LS51 (J),(N),(W) 

See page 1-56 for electrical tables. 

1-12 

D1 Cl Y1 GNO Y2 D2 C2 

MA~Al Al B1 A2 82 

CONNECTION 

5451/7451 (WI 

C1 B1 Y1 GNO Y2 D2 C2 

54L5l/74L51(W) 
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52 Expandable 4-Wide AND-OR Gates 

Y = AB+CDE+FG+HI+X 
X = output of 54H61/74H61 

NC GND 

54H52/74H52(J), (N) 

See page 1 ·50 for electr'ical tables. 

53 Expandable 4-Wide AND-DR-INVERT Gates 

53 

Y = AB+CD+EF+GH+X 
X = output of 5460/7460 

H53 
Y = -;A-::B:-:-+""'C"'D"7"+ E"'F"'G""+'-;H-;;I"7"+~X 

X = output of 54H60/74H60 
or 54H62/74H62 

See page 1-50 for electrical tables. 

Vee GND NO 

NO GND 

5453/7453(J), (N) 5453/7453(W) 

54H53/74H53(J), (N) 

1-13 
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54 4-Wide AND-OR-INVERT Gates 

54 

Y = AB+CDH1F+GH 

H64 
Y = A=B-:-+C""O=+-:-E=F=G"'+-:-H""I 

L54(J, N), LS54 

Y = AB+COE+FGH+IJ 

L54(W) 
Y = ':-A-:::B"'C"'+-=D-;:E""+~F-=G-:-+'"'H"'"'I J 

See page '-56 for electrical tables. 

OM54/DM74 Connection Diagrams/Gates 

Ne GNU 

545417454(Jh (N) 

64H54174H54(J), (N) 

1·14 

MAKE NO EXTERNAL 
CONNECTION 

14 13 

GNO Ne 

10 

545417454(W) 

Ne 

12 

GNU 

54L54174L54(J) ,(N); 54LS54174LS54(J) ,(N) ,(WI 

Nt GND 

, E Vee 

54L54/74L54(W) 



~ SSI DM54/DM74 Con ection Diagrams/Gat~s 

55 2-Wide, 4-lnput AND-OR·INVERT Gates 

H55 (EXPANDABLE) 
Y = ABCD+EFGH+X 

X = output of 54HSO/74HSO 
-or 54HS2/74HS2-- - . 

L55(J, N), LS55 
Y = ABCD+EFGH 

54H55/74H55(J),(N) 

L55:.::(W:,:.),-----:-----,-: 
Y = ABCD+EFGH 

See page'-50 (H55), '-5S (L55 and LS55) for electrical table •. 

60 Dual4-lnput Expanders 

so 
x = ABCD when connected to X and 

X input. of 5423/7423, 5450/7450 
or 5453/7453 -

H60 
X = ABCD when connnected to X 

and X inputs of 54H50(74H50, 
54H53/74H53, or 54H55/74H55 

., 
14 

., " el 

Xl X2 

.'2 82 

Ne GN. 

il2 .2 

e2 GN. 

546017460(J),(N); 54H60/74HSO(J),(N) 

See page '-58 (SO), '-59 (HSO) for e,lectrical tables. 

Ne 

14 1J 12 

Ne Ne .N. 
54L55/74L55(J),(N); 54LS55174LS55(J),(N),(W) 

Ne GN. Ne Ne 

54L55/74L55(W) 

X2 il2 .2 GN. C2 82 .2 
14 11 10 

" el ., 
54S0/7460(W) 



~SSI 
61 Triple 3-lnput Expanders 

x = ABC when connected to X input 
of54H52174H52 ' 

See page 1-60 for electrical tables. 

62 4-Wide AND-OR Expander 

x = AB + CDE + FGH + IJ when 
connected to X and X'inputs 
of 54H50/74H50, 54H53/74H53' 
or 54H55/74H55 

See page 1·59 ,for electrical tables. 

64 4 Wide AND-OR-INVERT Gates 

Y = ABCD +'EF + GHI + JK 

See page 1-56 for electrical tables. 

DM54/DM74 Conn~tion Diagrams/Gates 

Xl Xl x, 
11 10 

., " C1 A2 B2 C2 GND 

54H61/74H61(J),IN) 

Veo .J 

14 13 12 

GND 

54H62174H6;!IJ),(N) 

14 13 12 

GND 

74S64(N) 

1·16 
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65 4 Wide AND-DR-INVERT Gates with Open-Collector Outputs 

Ycc 

14 " 

Y =ABCD + EF +GHI +JK 

GND 

74S65(N) 

See page 1-61 for- electrical tables. 

1·17 
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70 AND-Gated J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 

PR CLR 

L H 

H L 

L L 

H H 

H H 

H H 

H H 

H H 

J=Jl-J2-} 
K=Kl-K2-j( 

TRUTH TABLE 

INPUTS 

ClK J 

L X 

L X 

X X 

! L 

t H 

t L 

t ' H 

L X 

If inputs] and K are not used, they 
must be grounded. 
Preset or Clear function can occur 
only when clock input is low. 

See page 1-62 for electrical tables. 

OUTPUTS 

K a a 
X H L 

X L H 

X H" H* 

L 00 Cio 
L H L 

H L H 

H TOGGLE -
X 00 00 

H71 AND-DR-Gated J-K Master-Slave Flip-Flops with Preset 

TRUTH TABLE 

INPUTS 

PR CLK J K 

L x X X 

H SL L L 

H SL H L 

H SL L H 

H SL H H 

J= (JIA -JIB) +(J2A- J2BI 
K= (KIA - KIBI + (K2A- K2BI 

See page 1-64 for electrical tables. 

OUTPUTS 

a a 
H L 

00 00 
H L 

L H 

TOGGLE 

Ne 

KZ 

K1 

v~ 

14 

JA1 

PR elK KZ K1 

eLR J, J2 GNO 

5470/7470IJ),IN) 

GNO J2 

ctK PR v~ ClR Ne J1 

5470/7470IW) 

elK KBZ KAZ KB1 KA1 

13 

JB1 JA2 JBZ PR GNO 

54H71/74H71(J) ,IN I 

Notes: --.-fL. "'" high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 
pulse. 

00 = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on eac~ active transition (pulse) of the clock. 

*This configuration is nonstable; that is, it will not persist when preset andctear"inputs return to their inactive (high) level. 

1·18 
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L71 AND-Gated R-S Maste~-Siave Flip-Flops with Preset and Clear 

TRUTH TABLE 

INPUTS 

PR ClR 

l H 

H L 

L l 

H H 

H H 

H H 

H H 

R = Rl • R2 - R3 
S = Sl • S2· S3 

ClK 

X 

X 

X 

.J'L 

.JL 

.JL 

.JL 

S R 

X X 

·x X 

X X 

l L 

H l 

L H 

H H 

See page 1-66 for electrical table •. 

OUTPUTS 

0 ,0 

H l 

L H 

H' H' 

aD aD 
H L 

L H 

INDETER· 

MINATE 

72 AND-Gated J-K Master-Slave Flip-Flops with Preset and ciear 

TRUTH TABLE 

INPUTS 

PR CLR ClK 

L H X 

H L X 

L L X 

H H .JL 
H H .JL 
H H .JL 
H H .JL 

J = Jl·J2·J3 
K=Kl'K2'K3 

J 

X 

X 

X 

L 

H 

L 

H 

OUTPUTS 

K 0 a 
X H L 

X L H 

X H' H' 

L aD aD 
L H L 

H L H 

H TOGGLE 

v~ P. ClK K' K' Kl 

5472/7472(J) ,(N );54H72/74H72(Jl,(N); 
54L72/74l72(J),(N) 

See page 1.fl2 (72), 1·64 (H72), 1.fl6 (L 72) for electrical tables. 

Ne Cl. SI S2 S3 GNO 

54l71/74l71(J),(N) 

R3 ., GNO " " 
14 

., eLK P. v~ CL. NC S1 

54L71/74L71(W) 

K' K2 GNO J' J' 

Kl ClK P. Vee CLA NC J1 

5472/7 472(W) ;54l72!7 4L 72 (W) 

Notes: JL ... high·level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of th~ 
pulse. 

ao = t.he level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock, 

*This configuration is nonstable; that is. it will not persist when pres~t and clear inputs return to their inactive (high) level. 

1·19 
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73 Dual J-K Flip-Flops with Clear 

CLR 

L 

H 

H 

H 

H 

TRl.ITHTABLE 
73, H73, L73 

INPUTS 

CLK J K 

x X X 

...n.: L L 

...n.: H L 

...n.: L H 

...n.: H H 

OUTPUTS 

a a 
L H 

00 00 

H L 

L H 

TOGGLE 

ClR 

l 

H 

H 

H 

H 

H 

TRUTH TABLE 
LS73 

INPUTS 

ClK J K 

x X X 
j L L 
j H L 

j L H 
j H H 

H X X 

OUTPUTS 

a a 
l H 

00 00 

H l 

L H 

TOGGLE 

00 00 

See page 1-62 (73), 1-64 (H73),1-66 (L73), 1-68 (LS73) for electrical tables, 

74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 

TRUTH TABLE 

INPUTS OUTPUTS 

PR ClR ClK 0 a a 

L H X X H L 

H L X X L H 

L L X' X H' W 
H H t H H L 

H H t L L H 

H H L X ao 00 

See page 1-62 (74), 1-64 (H741. 1-66 (L74), 1-68 (LS74), 1 :70 (574) for electrical tables. 

I 

J1 
., ., 

5473/7473(J), (N), (W); 54H73/74H73{J), (N); 
54L73/74L73 (J); (N), (W); 

54LS73/74LS73(J), (N), (W) 

V" etR 2 D2 CLK2 PR2 ., il, 

Wq, 
I· I' 

CLFll ., eLK 1 PR' 
., ., 

GNO 

5474/7474(Jl.(N); 54H74/74H74(J),(N); 

I 
54L74/74L74(J),(N); 54LS74/74LS74(J),(N),(W); 

74S74(N) 

PR 1 ., GNO ii, ., PR' 

14 13 1Z 11 10 

eLK 1 D1 CLR 1 ,Vee eLR 2 D2 eLK 2 

5474/7474(W); 54L74/74L74(W) 

Notes; J"L, = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output On the falling edge of the 
pulse. 
00 = the level of Q before the indicated input conditions were e~ta.bUshed. 

TOGGLE: Each output changes to the complement of its previous level on each active tr.ansit:ion (pulse) of the clock. 

*This configuration is nonstable; that,is, it will not persist wilen preset and clear inputs return to their ina.ctive (high) level. 
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76 Dual J-K Flip-Flops with Preset and Clear 

PR 

l 

H 

L 

H 

H 

H 

H 

TRUTH TABLE 
76,H76 

INPUTS 

CI,R ClK J K 

H X X X 

L X X X' 

L X X X 

H J1... L L 

H J1... H L 

H .,.JL L H 

H J1... H H 

OUTPUTS 

,0 a 
H l 

L H 

H* H* 
aD 00 
H L 

L H 

TOGGLE 

, . 

PR 

l 

H 

L 

H 

H 

H 

H 
H 

TRUTH TABLE 
LS76 

INPUTS 

ClR ClK J K 

,H X X X 

l X X X 

L X X X 

H -I L L 

H -I H l 

H -I L H 

H -I H H 

H H X X 

See page H,2 (76), 1~4 (H76), I-S8 (LS76) for electrical tables. , 

OUTPUT$ 

a a 
H l 

L H 

H* H* 

00 00 
H L 

L H 

TOGGLE 

00 00 

78 Dual J-K Flip-Flops with Preset, Common Clear, and Common Clock 

PR 

L 

H 

L 

H 

H 

H 

'H 

PR 

L 

H 
L 

H 

H 

H 

H 

H 

TI!UTHTABLE 
H7B.L78 

INPUTS 

CLR 

H 

L 

L 

H 

H 

H 

H 

CLR 

H 

L 

L 

H 

H 

H 

H 

H 

CLK J K 

X X X 

X X X 

X X X 

J1... L L 

J1... H L 

J1... L H 

J1... H H 

, TRUTH TABLE 
LS7S' 

INPUTS 

CLK J K 

X X X 

X X X 

X X X 

-I L L 

-I H L 

-I L H 

-I H H 

H X X 

OUTPUTS 

a a 
H L 

L H 

H* H' 

qo Cio, 
H, L 

L H 

TOGGLE 

OUTPUTS 

a a 
H L 

L H 
H* H* 

00 Cio 
!"I L 

L H 

TOGGLE 

00 00 

S.e page 1~4 (H78).1~6 (L78).1~8 (LS78) for electrical tables. 

elK, PRl e(R1 J1 Vee ClK2' PRZ CLRZ 

5476n476(J), (N), (W); 54H76n4H76(J), (N); 
54LS76n4LS76(J), (N), (W) 

., . , J1 1!2 , .2 

54H7S/74H78(J).(N) 

54L7S174L7S(J). (N). (W); 
54LS7Sn,4LS7S(J). (N), (W) 

GN • 

Notes: Jl... = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the 
,pulse. 

00 = the level of Q before the indicated input conditions were established. 
TOGG LE: Each output changes to the complement of its previous level on each active transitiQn (pulse) of the clock. 
*This configuration is nonstable; that i~, it will not persist when preset and clear inputs return to their inactive (high~ level. 
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86 Quad 2-lnput EXCLUSIVE-OR Gates 

TRUTH TABLE 

(86, L86, LS8S,5861 

INPUTS OUTPUT 

A B Y 

L L L 

L H H 

H L H 

H H L 

See page 1·72 for elsettiesl tables. 

DM54/DM74 ConnectiOn Diagrams/Gates 

AI 

AI 

Y' 

J,22 

8. A, Y4 B3 A3 

81 YI A2 82 Y2 

l1486n486(JI, (NI. (WI; 
I14LS86n4LS86(JI~ (~I, (WI; 74S86(NI 

81 YI Y2 AI 

54L8sn4L86(JI,(NI 

.. A • .N. B3 A3 

54L86n4L86(WI 

Y3 

GND 

Y3 
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103 Dual J'K Nega'tive-Edge-Triggered Flip-Flops with Clear 

J1 

TRUTH TABLE 

... INPUTS OUTPUTS 

CLR CL.K J K Q Q 

L X X X L H 

H t L l 00 aD. 
H t H L H L 

H t L H L H 

H t H H TOGGLE 

H H X X 00 aD 

54Hl03/74Hl03(J),(N) 

See page 1-74 for electrical tables. 

106 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 

., ., ill GND K2 .2 .2 J2 

TRUTH TABLE 

INPUTS OUTPUTS 

PR CLR CLK .J K Q a 
L H X X X H L 

H L X X X L H 

L L X X X H' H' 
H H t L L 00 aD 
H H t H L H L 

H H t L H L H 

H H t H H TOGGLE eLK 1 fR 1 elR 1 Jl Vee ClK2 PA2 CLRZ 

H H H X X 00 aD 

See page 1-74 for electrical tables. 

107 Dual J-K Master-Slave Flip-Flops with Clear 

TRUTH TABLE 

INPUTS OUTPUTS 

CLR CLK J K a Q 

L X X X L H 

H .JL L L 00 aD 
H .JL H L H L 

H -.lL L H L H 

H .JL H H TOGGLE 

See page 1-62 (107),1-68 (LS107) for electrical tables. 

J1 

54Hl06/74Hl06(J), (N) 

Q1 " .2 il2 

54107 /74107(J) ,(N); 
5'4LS107/74LS107(Jl. (N), (W) 

GNO 

Notes: SL = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the faHing edge of the 
pulse. 

ao = the level of'Q before ·the indicate~ ,input conditions were established. 

TOGGLE: Each output changes to the complemerit-of its previous level on each active transition (pulse) of the clock. 

, *This configuration is nonstabJe; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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108 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Ciear, and Common Cloek 

TRUTH TABLE 

INPUTS OUTPUTS 

PR CLR. eLK J K a '0 

L H X X X H L 

H L ·X X X L H 

L L X x· X H* H* 

H H + L L 00 00 

H H + H L H L 

H H. + L H L H 

H H + H H TOGGLE 

H H H X X 00 00 

See page 1-74 for electrical tables. 

109 Dual J-j{ Positive-Edge-Triggered Flip-Flops with Preset and Clear 

TRUTH TABLE 

INPUTS OUTPUTS 

PR CLR CLK J K a a 
L H X X X H L 

H L X X X L H 

L L X X X H* 'H* 

H H t L L L H 

H H t H· L TOGGLE 

H H t L H O(}' 00 

H H t H H H L 

H H L X X 00 00 

See page 1-62(109). HIS (L5109) for electrical tables. 

112 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 

TRUTH TABLE 

INPUTS OUTPUTS 

PR CLI:' CLK J K a a 
L H X X X H L 

H L. X X X L H 

L L X X X H' H* 
He H + L L 00 00 

H H + H L H L 

H H • L H L. H 

H H • H H TOGGLE 

H H H X X ob 00 

See page 1-68 (L5112). 1-70 (5112) for electrical tables. 

Not"":. 00 = the level of a before the indicated input conditions Were established .. 

., ., ii, J1 ii' 02 ONO 

54Hl08/74Hl08(JI. (N) 

Vee elR! J2 if2 elK2 PRZ Q2 ii, 

CLAt Jl i1 elK1 PRt Qt 01 GND 

54109n4109(J). (NI. (WI; 
54LS109n4LS109(JI. INI. (WI 

Vee eLR 1 eLR 2 eLK2 K! J2 PRZ 02 

CLKt Kl JI PRI 0.1 ii, ii2 aND 

54LSl12n4LSl12(J).(NI. (WI; 74S112(N) 

TOGG LE: -Each output changes to the complement of its previous level on each active transitiqn of the clock: 
*This configuration is nonstable; that is, it will not persist when preset-and clear. inputs return to their'inactiv8,{high) l~veL 

1-24 



~.SSI, DM54/DM74 Connection Diagrams/Flip-Flops 

113 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset 

v'" ClK2 K' J2 PRI tl2 0' 

TRUTH TABLE 

INPUTS OUTPUTS 

PR ClK J K a a 
l x X X H l 

H j L L 00 00 
H j H L H L 

H j L H L H 

H j H H TOGGLE 

H H X X 00 00 

54LS113/74LSl13(JI, (N)., (W); 74S113(N) 

Se. page 1-68 (L5113), 1-70 (5113) for .Iectrical tables. 

114 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock 

TRUTH TABLE 

INPUTS dUTPUTS 

PR ClR elK J K .0 0 
I 

L H X X X H L 

H L X X, X L H 

L L X X X H* H* 
H H .[ L L 00 00 
H H ... H L- H L 

H H 1- L H L H 

H H .[ H H TOGGLE -

H H H X X 00 00 

54LSl14/74LSl14(J), (N), (W); 74S114(N) 

See page 1-68 {LSI14),·1-70 (SI14) for electrical tables. 

Notes: 00 == the level of a before the indicated input condhions were established. 
TOGGLE: Each output' changes to the compleme~t of its previous level on each activ~ transition of the clock. 
*This configuration is nonstable; that is, it 'will not persist .when preset and cle~ar inputs return to their. inactive (high) I,evel. 
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~ SSI DM54/DM74 Connection Diagrams/One Shots 

.121 One Shots 

TRUTH TABLE 

INPUTS OUTPUTS 

Al A2 B Q Q 

L X H L H 

X· L H L .H 
X X L L H 

H H X L H 

H " H ~ LJ 

" H H ~ LJ 
t " H ~ LJ 
L X t ~ LJ NC A1 "A2 GND 

x L t ~ LJ 
5412tf74121(J), IN), (W) 

See page 1.76 'for electrical tables .. 

122 Retriggerable One Shots with Clear 

TRUTH TABLE 

INPUTS OUTPUTS 

CLEAR Al A2 81 B2 Q Q 

L X X X X L H 

X H H X X L H 

X X X L X L H 

X X X X L L H 

X L X H H L H 

H L X t H ~. Ll 

H L X H t ~ Ll 

H X L H H L H 

H X L t H ~ -u-
H x L H t ~ Ll A1 A2 81 " ClR GNO 

H H I H H ~ Ll 54LS122(J), (W); 74LS122(J), (N) 
H I I H H ~ Ll 

H I H H H ~ Ll 

t L X H H ~ Ll 

t X L H H JL ·U-

See page 1·78 for electrical tables. 

123,123A Dual Retriggerable One Shots with Clear REXT 1 

Vee CeXT CexT 1 a1 il2 elA 2 " A2 

13 12 11 

TRUTH TABLE 

INPUTS OUTPUTS 

A B CLR Q Q 

H X H L H 

X L H L H 

L t H ~ LJ 
I H H ~. LJ 
X X L L H 

A1 81 elA 1 ill 02 C£XT 2 RexT 2 GND 
CeXT 

See page 1-78 for electrical tables. 

Notes: .....rL = one high-level pulse, -U == one low-level pulse. 

To use the internal timing resistor of 54121/74121, connect RINT to VCC. 

An external timing capacitor may be connected between CEXT and REXT/CEXT (positive). 

54123f74123(J), (N), (WI; 
.54L 123Af74L 123A{J), (N), (W); 
54LS123f74lS123{J), (N), {WI 

For accurate repeatable pulse widths, connect an external resistor between REXT!CEXT and Vee with RINT open-circuited. 

To obtain variable pulse widths, connect' external ,:ariable resistance b,etween RINT or R EXT/CEXT and Vee· 
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~ 551 

125 TRI-8TATE Quad Buffers 

TRUTH TABLE 

INPUTS OUTPUT 

A C Y 

H L H 

L L L 

X H Hi·Z 

Y=A 

See page 1-80 for electrical tables. 

126 TR I-STATE· Quad Buffers 

TRUTH TABLE 

INPUTS OUTPUT 

A C y 

H H H 

L H L 

X L Hi·Z 

Y=A 

See page 1-80 for electrical tables. 

132 Quad 2-lnput NAND Schmitt Triggers 

See page 1-48 for electrical tables. 

DM54/DM74· Connection Diagrams/Gates 

14 

C1 

14 

C1 

AI 

1-27 

C4 A4 V4 Cl '3 

13 12 II 10 

" V1 C2 A2 V2 

54125174125(J), (N), (W); 
54LS125/74LS125(J), (N), (W) 

C4 .4 v, Cl .3 
13 12 10 

AI V1 C2 A2 V2 

54126174126(J), IN), (W); 
54LS126174LS126(J), IN), (W) 

" V1 .2 B2 V2 

541321741321J1. IN), (W); 
54LS132174LS132(JI, (N), (WI 

V3 

GND 

V3 

GND 



~·SSI 

133 13-lnput NAND Gates 

y'= ABCDEFGHIJKLM 

See page 1 w36 for electrical tables. 

134 TRI-STATE 12-lnput NAND Gates 

Y = ABCDEFGHIJKL 
Output is off (disabled) when 
output control is high. 

See page 1-80 for electrical tables. 

135 Quad EXCLUSIVE-OR/NOR Gates 

TRUTH TABLE 

INPUTS OUWUT 

A B C Y 

L L L L 

L H L H 

H L L H 

H H L L 

L L H H 

L H H L 
H L H L 

H H H H 

Y= (A0B)0c= 

ABC + ABC + ABC + ABC 

See page 1-82 for electrical tables. 

DM54/DM74 Connection Diagrams/Gates 

I" 15 14 13 12 11 I" 9 

i 
)0-

-s 
1 1 , 4 5 6 I' I' 

GND 

74S133(N) 

OUTPUT 
Vee CONTROL 

I" 115 14 13 12 11 J" 9 

~ 
)0-

~ 
1 2 , 4 5 6 I' I' 

GND 

74S134(N) 

., B1 Vl Cl, C2 A2 82 V2 GND 

74S135(N) 
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~ 551 DM54/DM74 Connection Diagrams/Gates 

136 Quad EXCLUSIVE-OR Gates with Open-Collector Outputs / 

TRUTH TABiE 

INPUTS OUTPUT 

A B Y 

L L L 

L H H 

H L H 

H H L 

Y = A 0 B = ,All + AS 
AI 81 VI A2 82 V2 OND 

54LS136n4LS136(J), (N), (W) 

See page 1-84 for electrical tables. 
74S136(N) , 

140 Dual 50-Ohm Line Drivers 

D2 C2 NC ,,' A2 V2 

14 13 12 

Y=AIICD 

AI 81 NC Cl D1 VI GND 

74S140fN) 

See page 1·54 for electrical tables. 
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,.~SSI· DM54/DM74 Connection Diagrams/One'ShOts 

221 Dual One Shots with Schmitt-Trigger Inputs 

. TRUTH TABLE 

INPUTS OUTPUTS 

CLEAR A B a Q 

L X X L H 

X H X L ·H 

X X L" L H 

H L t SL t.J 
H j H SL -U-

., Q2 tEXT 2 REXT/. GND 
CEXT! 

54LS221/74LS221 (J), (N), (W) 

See page 1·76 for electrical tables. 

Note.: .IL.. = one high·level pulse, -U- = one low·level pulse. 
An external timing capacitor may be connected between CEXT and REXT/CEXT (positive). 
For accurate repeatable pulse widths, connect an external resistor between ReXT/CEXT and Vee. 
To obtain variable pulse widths, connect external variable resistance between R.EXT/CeXT and VCC. 
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~,SSI DM54/DM74 Connection Diagrams/Gates 

260 Dual 5-lnput NOR Gates 

v" E1 '1 " DZ '. C2 82 

11 1. " 

Y = A+B+C+O+E 

• 
Al 81 <I Al' n Y2 GND 

74S260(N) 

See page 1-40 for electrical tables. 

266 Quad EXCLUSIVE·NOR Gates with Open-Collector Outputs 

Vo< .. A • v. Y3 B3 A3 

TRUTH TABLE 

INPUTS OUTPUT 
A B Y 

L L H 

L H L 

H L L 

H H H 

y = A (1) B = AB + AB 

54LS2s6174LS266IJ), (N), (W) , 

See page 1-84 for electrical tables. 
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~ 6'51 

365 TRI-STATE Hex Buffers 

TRUTH TABLE 

INPUTS OUTPUT 

iiI. G2 A Y 

H X X Z 

X H X Z 
L I L H H 

L L L L 

See page 1-86'for electrical tables. 

366 TRI·STATE Hex Buffers 

TRUTH TABLE 

INPUTS OUTPUT 

GI G2 A Y 

H ·x X Z 

X H X Z 

L L H L 

L L L H 

See page 1-86 for electrical tables. 

367 TRI·STATE Hex Buffers 

TRUTH TABLE 

INPUTS OUTPUT 
r-=-

G A Y 

H X Z 

L H H 

L L L 

See page 1-86 for ,electrical tables. 

DM54/0M74 Connection Oiagrams/BuffEUS 

~1 

v~ 

61 

v" 

1·32 

AI VI AZ VZ A3 V3 

54365(J), (W)/74365(J), (N), (W); 
54LS365/74LS365(JI, (N), (WI 

~2 A6 V' A' V, A' 

AI VI A2 V2 A3 V3 

54366(J), (W)/74366(J), (N), (W); 
54LS366/74LS366(J), (N), IW) 

G2 A6 V6 A' V, A' 

AI VI A2 Y2 A3 V3 

54367(J), (W)/74367(J), (N), (WI; 
54LS367/74LS367(JI, IN), (WI 

GND 

V. 

GND 

V4 

GND 



~ 551 

368 TRI-STATE Hex Buffers 

TRUTH TABLE 

INPUTS OUTPUT 
-=--G A V 

H X Z 

L H L 

L L H 

See page 1-86 for electrical tables. 

DM54/DM74 Connection Diagrams/Buffers 

1·33 

Vee il2 A6 VB A5 Y5 A4 Y4 

61 A1 y, A2 Y2 A3 Y3 GND 

54368(JI, (WI174368(JI, (N), (WI; 
54LS368174LS368(JI, (N), (WI 



~ SSI DM54/DM74 Connection Diagrams/Gates 

386 Quad EXCLUSIVE-OR Gates 

TRUTH TABLE 

~ OUTPUT 
A B 

L L L 

L H H 

H L H 

H H L 

y= A®B = AB+ AS 
Al B1 A2 B2 

54LS386/74LS386(J), (NI, (WI 

See page '-72 for electrical tables. 



National Semicondudor 
54174 SSI DEYICES 

Electrical Tables· 
Section I 

Max Ratings/Operating Conditions 

54/74 54H/74H 54L/74L 
54LS/74LS SERIES 

54S/74S 
RATINGS PIODE EMITTER 

SERIES SERIES SERIES SERIES 
I NPlITS INPUTS 

Maximum Allowable 
7 7 8 7 7 7 

Supply Voltage 

Guaranteed Operating 154 4.50 to 5.50 
Supply Voltage Range 174 4.75 to 5.25 

Maximum Input Voltage 5.5 5.5 5.5 7 5.5 5.5 

Maximum Voltage to Open-
'1 7 8 7 7 7 

Collector Outputs* 

Operating Free-Air 154 -55 to +125 
Temperature Range 174 o to +70 

,Storage Temperature Range ':"65 to +150' 

"Except for selected high voltage types. as specified in electrical tables. 

1-35 

UNITS 

V 

V 

V 
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°C 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)~ ~ 
DM54114 DM54HI14H DM54LI14L DM54LSI14LS DM74S en 

00,04 HOO, H04 LOO, L04 
LSOO SOO, S04 en 

PARAMETER CONDITIONS (S04, LS'iO S10, 520 UNITS -10,20,30 H10, H20, H30 L 10, L20, L30 
LS2O, LS30 530,5133 

/ 
MIN TYP(1) MAX MIN TYP(1} MAX MIN TYP(1} MAX MIN TYP(1} MAX MIN TYP(1} MAX 

V,H High Leve,1 Input Voltage 2 2 2 2 2 V 

V,L Low level Input Voltage DM54 O.B 0.8 0.7 0.7 N/A 
V 

DM74 0.8 0.8 0.7 O.B 0.8 

V, Input Clamp Voltage I, ~--amA -1.5 N/A 

V!'c=Min 11,= 12mA -1.5 N/A V' 

I', - 18mA N/A -1.5 -1.2 

10H High Level 0l:Jtput Current -400 -500 -200 -400 -H)OO p.A C 
VOH High Level Output Voltage Vee =: Min, V 1L = Max DM54 2.4 3.4 2.4 3.5 2.4 3.3 2.5 3.4 N/A s:: 

V en 
IOH = Max DM74 2.4 3.4 . 2.4 3.5 2.4 3.2 2.7 3.4 2.7 3.4 .p. 

Low Level Output _Current DM54 16 20 2 4 N/A 
...... 

10L C mA 
DM74 16 20 3.6 8 20 s:: 

VOL Low Level Output Voltage DM54 0.2 0.4 0.2 0.4 0.15 0.3 0.25 0.4 N/A ~ Vee = Min IOL = Max 
DM74 0.2 0.4 0.2 0.4 0.2 0.4 0.35 0.5 0.5 V. 

V'H = 2V 
IOL - 4 rnA DM74 '0.4 

0 
0 

~ I, .nput Current at Maximum V, =5.5V 1 1 0.1 1 (:) 
Vee=< Max mA .p. , 

Input Voltage V, =7V 0.1 - :.. 
I'H High Level I nput Current V, = 2.4V 40 50 10 0 Vee = Max 

V, = 2.7V 20 50 
}J.A 

N 
I,L Low Level I nput Current V, =0.3V -0.18 0 

L LS30 -0.4 
mA 

W 
Vee = Max V, = O.4V 0 I Others -1.6 -2 -0.36 en V, = 0.5V 2 ...a 

lOS Short Circuit Output DM54 -20 -55 -40 -100 -3 -15 -30 -130 N/A W 
Vcc = Max(2) mAo W 

Current DM74 -18 -55 -40 -100 -3 -15 -30 -130 -40 -100 

Icc Supply Current Vee'" Max See Table 
Z 
l> 
Z 

Notes C 
111 All typical values are at Vee = 5V, TA = 25"e, 

C) 
{2} Not more tljan one output should be ~horted'at a time, and for DM54HfOM74H, DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second. I» 
13} National Selniconductor temporarily reserves the right to ship DM54/DM74LSOO, LS04, LS10, LS20, LS30 devices which have a minimum lOS = 5.0 rnA. Ii i ~ :; 

< 
CD 

S· 
iil 



Supply Currents Switching Characteristics at Vee; 5V, T A ; 25° C .~ 

ICCH (rnA) lecl (rnA) tplH (ns) tPHl (ns) I (/) 
I Total With Outputs High Total With Outputs Low Propagation Delay Time, Propagation Delay Time, (/) DEVICE DEVICE CONDITIONS Low-To-High Level Output High-To-Low Level Output 

TYP MAX TYP MAX MIN TYP MAX MIN TYP MAX 

00 4 8 12 22 00, 10 11 22 7 15 
04 6 12 18 33 04,20 CL ; 15 pF, RL ; 400Q 12 22 8 15 
10 3 6 9 16.5 30 13 22 8 15 
20 2 4 6 11 HOD 5.9 10 6.2 10 
30 1 2 3 6 H04 6 10 6.5 10 
HOD 10 16.8 26 40 Hl0 CL ; 25 pF, RL ; 280Q 5.9 10 6.3 10 C 
H04 16 26 40 58 H2O 6 10 7 10 3: 
Hl0 7.5 12.6 19.5 30 6.8 10 8.9 12 

(JI 
H30 

~ H2O 5 8.4 13 20 LOO, L04 """-
35 60 31 60 C H30 2.5 4.2 6.5 .1D Ll0,L20 CL ; 50 pF, RL ; 4 kQ 3: LOO' 0.44 0.8 1.16 2.04 L30 35 60 70 100 ~ L04 0.66 . 1.2 1.74 3.06 LSOO, LS04 0 9 15 10 15 0 Ll0 0.33 0.6 0.87 1.53 LS10, LS20 CL ; 15 pF, RL ; 2 kQ 

(:) 81 L20 0.22 0.4 0.58 1.02 LS30 9 15 15 20 
~ L30 0.11 0.2 0.29 0.51 SOO,S04 CL ; 15 pF, RL ; 280Q 2 3 4.5 2 3 5 :.. 
0 LSOO 0.8 1.6 2.4 4.4 S10,520 CL ; 50 pF, RL ; 280Q 4.5 7 5 8 N L504 1.2 2.4 3.6 6.6 CL ; 15 pF, RL ; 280Q 2 4 6 2 4.5 7 0 

LSlO 0.6 1.2 1.8 3.3 530,S133 
CL ; 50 pF, RL - 280Q 5.5 8 6.5 10 W 

0 L520 0.4 0.8 1.2 2.2 en LS30 0.35 0.5 0.6 1.1 ~ 

W SOD . 10 16 20 36 W 
504 15 24 30 54 2 
S10 7.5 12 15 27 » 

2 S20 5 8 10 18 
C 

530 3 5 5.5 10 
C') 

5133 3 5 5.5 10 III 
(i 
CIl 
"""-
3" 
<i 
~ 
(1) ... 
CIl 
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00 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise notedl-

DM54n4 DM54Hn4H DM54L/74L 

01,03 L01, L03 PARAMETER CONDITIONS HOI 
05 HOS, H22 L05 

MIN TYP!1) MAX MIN TYP(l) MAX MIN TYP!1) MAX 

VIH High Level Input Voltage 2 2 2 

Vil Low Level Inpot Voltage DM54 0.8 0.8 0.6 

DM74 0.8 0.8 0.6 

VI Input Clamp Voltage I, ~-8mA -1.5 N/A 

Vee:: Min I, ~-12mA 1.5 N/A 

I, --18 rnA N/A 

IOH High Level Output Current Vee = Min, V 1L "" Max 
250 250 50 VOH ~ 5.5V 

VOH High I..evel Output Voltage 5.5 5.5 5.5 

IOL Low Level Output Current DM54 16 20 2 
DM74 16 20 3.6 

VOL Low level Output Voltage DM54 0.2 0.4 0.2 0.4 0.15 0.3 
Vee:: Min tOl = Max 

DM74 0.2 0.4 0.2 0.4 0.2 0.4 
V'H ~ 2V 

10L -4 mA DM74 

II Input Current at Maximum V, ~ 5.5V 1 1 0.1 
Vee = Max 

Input Voltage V, ~ 7V 

IIH High level Input Current 
Vee = Max 

V,=2.4V 40 50 10 

V, = 2.7V 

IlL Low Level Input Current V, = O.3V -0.18 

Vee = Max V, - OAV -1.6 -2 

V, = O.5V 

Icc Supply Current Vee = Max See Table 

Notes 
(1) All typical values are at VCC = 5V, TA = 25°C 

~ 
DM54LSn4LS DM74S 

S03 
rn 

LS01, LS03 
UNITS rn 

LS05, LS12, LS22 S05, S22 -
MIN TYP(l) MAX MIN TYP!1) MAX 

2 2 V 0 
0.7 N/A 3: V 

U1 0.8 0.8 
~ ....... 

V 0 
-1.5 -1.2 3: 

~ 
100 250 f.lA 0 .... 
5.5 5.5 V (:) 

W 
4 N/A (:) rnA 
8 20 U1 

0.25 0.4 N/A r-
0.35 0.5 0.5 V rn .... 

0.4 N 

1 N 
rnA N 

0.1 
0 
'i 20 50 

f.lA 
~ 

0 
-0.36 mA !2. 

-2 cr 
~ 
0 ... 
Z » 
Z 
0 
G') 
II) ... 
~ 

!!!. 
:s 
< 
CD 
~ 
~ ... 
II) 



Supply Currents Switching Characteristics at Vee = 5V, t A = 25°C ~ 
ICCH (rnA) ICCl (rnA) tplH (ns) tpHl (ns) I en 

DEVICE I Total With Outputs High Total With Outputs Low DEVICE CONDITIONS 
Propagation Delay Time, Propagation Delay Time, en 

TYP MAX TYP MAX 
Low-To-High Level Output High-To-Low Level Output 

MIN TYP MAX MIN TYP MAX 
01 4 8 12 22 C 
03 4 8 12 22 01,03 CL = 15 pF 35 45 8 15 3: 
05 6 12 18 33 RL = 4 k[2 for tpLH U1 

05 RL = 400[2 for tpHL 
40 55 8 15 ~ 

........ 
HOl 6.8 10 26 40 C 
H05 16 26 40 58 

H01, H05 CL = 25 pF 
10 15 7.5 12 3: 

H22 RL = 280[2 -.oJ 
H22 3.4 5 13 20 ~ 

0 
LOl 0.44 0.8 1.16 2.04 

LOr, L03 CL = 50 pF 
90 33 

~ 
60 60 0 

2.04 
L05 RL = 4 k[2 

L03 0.44 0.8 1.16 W 
L05 0.66 1.20 1.74 3.06 LS01, LS03 0 

CL = 15 pF 17 32 15 28 U1 
LSOl 0.8 1.6 2.4 4.4 

LS05, LS12 
RL = 2 k[2 ;-

LS22 en 
LS03 0.8 1.6 2.4 4.4 ~ 

LS05 1.2 2.4 3.6 6.6 CL =.15 pF 
N· 

~I f 2 5 7.5 2 4.5 7 N 
LS12 0.7 1.4 1.8 3.3 S03,S05 RL = 280[2 N 
LS22 0.4 0.8 1.2 2.2 S22 CL = 50 pF 0 7.5 11 7 11 

RL = 280[2 " S03 6 13.2 20 36 CD 

19.8 30 54 
::l 

S05 9 

S22 3 6.6 10 18 
(') 

2-
CD 
(') ... 
0 ... 
z » z 
c 
C> 

.11/ 
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< 
CD 

i 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). ~' 
DM54n4 DM54Ln4L DM54LSn4LS DM74S en 

PARAMETER CONDITIONS 02.25.27 L02 LS02.LS27 S02. S260 UNITS ~ 
MIN TYP(1) MAX MIN TYP(1) MAX MIN TYP(1) MAX MIN· TYP(1) MAX 

VIH High Level Input Voltage 2 2 2 2 V 

VIL Low Level Input Voltage DM54 0.8 0.7 0.7 N/A 
V 

DM74 0.8 0.7 0.8 0.8 

VI Input Clamp Voltage I, =-12mA -1.5 N/A V 
Vee = Min 

I, =-18mA N/A -1.5 -1.2 ~ 

IOH High Level Output Current 25,27 -800 

Others -400 -200 -400 -1000 
IJ.A 

VOH High Level Output Voltage Vee = Min LS27 2.4 

V'L = Max OM54 2.4 3.4 2.4 3.3 2.5 3.4 N/A V 

IOH = Max 
Others 

DM74 2.4 3.4 2.4 3.2 2.7 3.4 2.7 3.4 

IOL Low Level Output Current OM54 16 2 4 N/A 
mA 

DM74 16 3.6 8 20 

.;;. 
a 

VOL Low Level Output Voltage Vee = Min DM54 0.2 0.4 0.15 0.3 0.25 0.4 N/A 

V'H =2V 
IOL = Max 

DM74 0.2 0.4 0.2 0.4 0.35 0,5 0.5 V 
C' 

IOL =4 mA DM74 0.4 ~' 
II Input Current at Maximum V, =5.5V 1 0.1 1 U1 

Vee = Max mA ~ Input Voltage V,=7V 0.1 ...... 
Data Inputs 40 10 C 

IIH 
High Level 

Strobe of 25 Vee = Max 
V, = 2.4V 

160 N/A IJ.A ~ 
Input Current 

..., 
All Inputs V, = 2.7V 20 50 .po 

0 
All Inputs V, =0.3V -0.18 N 

IlL Low Level Data Inputs -1.6 -0.36 N 
Vee = Max V, =O.4V mA U1 

Input Current Strobe of 25 -6.4 N/A N 
All Inputs V, =0.5V -2 ..... 

lOS Short Circu it Output DM54 -20 -55 -3 -15 -30 -130 N/A en 
Vee = Max (2.1 mA N 

Current OM74 -18 --55 -3 -15 -30 -130 -40 -100 en 
Icc Supply Current Vee = Max See Table 

0 
Z 

Notes 
0 

(11 All typical values are at Vce = 5V, TA = 25"C. 
:a 

(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second. G') 

(3) National Semiconductor temporarily reserves the right to ship DM54/DM74LS02, LS27 devices which have a minimum lOS = 5.0 rnA. m. 
ft 

74S260 To Be Announced In 1976 VI 



Supply Currents 

ICCH (mA) ICCl (mA) 
DEVICE I Total With Outputs High T9tal With Outputs Low 

TYP MAX TYP MAX 

02 8 16 14 27 

25 8 16 10 . 19 

27 10 16 16 26 

L02 0.8 1.6 1.4 2.6 

LS02 1.6 3.2 2.8 5.4 

LS27 2.0 4 3.4 6.8 .' 

S02 17 29 26 45 

S260 17 29 '. 26 45 '"',. 

-i>. 

Switching Characteristics at Vee = 5V, T A = 25°C 

tpLH (ns) 

DEVICE CONDITIONS 
Propagation Delay Time, 

Low-To-High Level Output 

MIN ' TVP MAX 

02 12 22 

25 CL = 15 pF, RL = 400n 13 22 

27 7 11 

LO:! CL = 50 pF, RL = 4 kn 31 60 

LS02,LS27 CL = 15 pF, RL = 2 kn 10 15 

S02 CL = 15 pF, R~ = 280n 3.5 5.5 

,CL = 50 pF, RL = 280n 5 7.5 

S260 CL ,,,; 15 pF, ~L = 280n 4 5.5 

tpHL (ns) , I 
Propagation DelayTime, 

High-To-Low Level Output 

MIN TYP MAX 

8 15 

8 15 

10 15 

35 60 

10 15 

3.5 5.5 

5 7.5 

4 6 

~' 

'C/) 

~ 

o 
3: 
U'I 
~ ....... 
o 
3: 
~ 
o 
N 
N 
U'I 

~ en 
N 
0) 
o 
z o 
::u 
Q 
QI 

t 
c/)' 
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Electrical Characteristics over recommended operating free-air temperature range (unles~ otherwise noted). , ./:~'I' 

DM54n4 DM54~ n4L: 

PARAMETER CONDITIONS 06,111, 1&, 17 26 38 L26 I 
MIN TVPlll, MAX I MIN TVP(lI MAX MIN TYPI1) MAX MIN TVPI1) MAX I MIN 

V'H High Level Input Voltage· 2 2 

0.8 0.8 0.7 

0.8 0.7 

0.1i 
0.8 0.8 

V'L Low Level Input Voltage ~ DM74 

-1.5 NtA 

NtA 
V, Input CI .. p Voltage I Vee = Min 

'.=-12mA 

I. =-18 mA 

-1.5 -1.5 

10H Hiill Level Output Current I Vee = Min VOH '" 12V 50 200 

V, =12) VOH = Max 250 10001 250 

VOH Hi!t> Level OutpUt Voltage I ~ 30 

~ 15 

Others 15 5.5 15 

IOL low Level Output Current DM54 30 16 48 2 , 
DM74 40 16 48 3.6 

VOL Low Level Output Voltage 
IOl = Max 

DM54 

DM74 

0.4 0.15 0.3 

0.4 0.4 

0.7 

0.7 

0.4 

0.4 

IOL ~4 mA DM74 

tOl = 12mA DM74 

IOL:: 16mA 0.4 

I, Input Current at 
Vee = Max 

V, = 5.5V 

Maximum Input Voltage VI =7V 

0.1 

I'H High Level Input Current 
Vcc-~ Max 

V, =2.4V 

V, =2.7V 
40 1 10 40 40 

I'L Low L.evellnput Current 
Vee = Max 

V',=0.3V 

V,=O.4V 

-0.18 

1.61 1.6 ,1.6 

ICC Supply Current Vee =-Max See Table 

Notes 
111 All typical values are at Vee =5V, TA =' 25°e. 
t21 The input voltage is VIH = 2V or VIL = max, ~s appropriate. 

LS38 To Be Announced In 1976 

.) 

.! ~ 

'. CO 

LS26 'LS38 

TVPI1) MAX 'MIN TYP(1) 

0.7 

0.8 

NtA, 
1.5 

50 
'1000' 

15 

4 

8 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.1 

20 

-0.36 

MAX UNITS 

v 

£i 0.8 
V 

1.5 , 
V 

-
250 , p.A 

'V 

5.5 

12 

24 
mA 

0.4 

0.5 

,V 

0.4 , ' 

o.1l'mA 
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Supply Currents 

ICCH (mA) ICCL (mA) 

DEVICE Total With Outputs High ,Total With Outputs Low 

TYP MAX TYP MAX 

06, 16 30 42 27 38 

07,17 29 41 21 30 

26 4 8 12 22 

38 5 8.5 34 54 

L26 0.48 0:8 1.32 2.04 

LS26 0.8 1.6 2.4 4.4 

LS38 0.9 2 6 12 

... 
w 

/' 

Switching Characteristics at Vee = 5V, T A = 25°C 

DEVICE I CONDITiONS 

~ .CL =15pF 

07,17 RI. = 110n 

26 CL = 15 pF 

RL =1 kn 

38 I CL = 45 pF. 

RL = .133n 

L26 - I CL = 15 pF 

RL =4 kn 

LS26 I CL = 15pF 

RL =2 kn 

LS38 I CI. =45 pF 

RI. = 667n 

tpLH (ns) 
Propagation Delay Time, 

Low-To-High Level Output 

MIN TYP MAX 

10 15 

6 10 

16 24 

14 22 

40 90 

17 32 

20 32 

tPHL ·(ns) 
Propagation Delay Time, 

High-To-LowLevelOutput 

MIN. TYP MAX 

15 23 

20 30 

11 17 

11 18 

25 60 

15 28 

18 28 

'~ 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 

DM54/74 DM54H/74H DM54L/74L DM54LS/74LS 

PARAMETER CONDITIONS 08,11 H08, Hll, H21 LOB, Lll LS08, LS11, LS21 

MIN TVP(11 MAX MIN TVP(ll MAX MIN TVP(1I MAX MIN TVP(ll MAX 

VIH High Level Input Voltage 2 2 2 2 

VIL Low Level Input Voltage DM54 0.8 0.8 0.7 0.7 

DM74 0.8 0.8 0.7 0.8 

VI Input Clamp Voltage I j =-8mA -1.5 N/A 

Vcc=Min I 1,=-12mA -1.5 N/A 

I, =-18mA N/A -1.5 

IOH High Level Output Current -800 -500 -200 -400 

VOH High Level Output Vcr; ::;; Min, V 1H = 2V DM54 2.4 3.4 2.4 3.4 2.4 3.3 2.5 3.4 

Voltage IOH- = Max DM74 2.4 3.4 2.4 3.4 2.4 3.2 2.7 3.4 

IOL Low Level Output DM54 16 20 2 4 

Current DM74 16 20 3.6 8 

Val Low Level Output 
-, tOL ::;; Max 

DM54 0.2 0.4 0.2 0.4 0.15 0.3 0.25 0.4 

Voltage 
Vee = Min 

DM74 0.2 0.4 0·2 0.4 0.2 0.4 0.35 0.5 
V1L=Max 

IOL::: 4 mA DM74 0.4 

" 
'!lput Current at V, = 5.5V 1 1 0.1 

Vee::;; Max 
Maximum lnput Voltage V,=7V 0.1 

IIH High LeveUnput Current VI = 2.4V 40 50 10 
Vee = Max 

VI = 2.7V 20 

IlL Low Level Input Current V, = 0.3V -0.18 

Vee = Max V, - OAV -1.6 -2 -0.36 

V, - O.SV 

los Short Circuit Output DM54 -20 -55 -40 -100 -3 -15 -30 -130 

Current 
Vee = Max(21 

DM74 18 55 40 100 3 15 . 30 130 

IcC Supply Current Vee = Max See Table 

Notes -
{11 All typical values are at Vee = SV, T A = 2Soe. 

(21 Not more than one output should be shorted at a time, and for DM54H/DM74H. DM54LS/DM74LS and DM74S, duration of short circuit should not exceed one second. 

LS11, LS21 To Be Announced In 1976 

~ 
DM74S 

S11 UNITS 0 
0 

MIN TYP(ll MAX 

2 V 

N/A 

0.8 
V 

V 

-1.2 

-1000 p.A 

N/A 
V 

2.7 3.4 

N/A 
rnA 

20 

N/A 

0.5 V 

1 
rnA 

50 
p.A 

rnA 
0 -2 
3: 

N/A 
rnA Q1 

40 100 ~ 
....... 
0 
:s: 
~ 
0 
CO 
:.. .. 
N 
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C) 
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Supply Currents 

ICCH (mAl ICCl ·(mAI 

DEVICE Total With Outputs High Total With Outputs Low 

TVP MAX TVP MAX 

OB 11 21 20 33 

11 B 15 14 22 

HOB 2B 40 42 64 
Hll lB 30 30 4B 

H21 12 20 20 32 

LOB 1.1 2.1 2.0 3.3 

L11 1.0 1.5 1.6 2.2 

LSOB 2.4 4.8 4.4 B.B 

LSll 1.8 3.6 3.3 6.6 

LS21 1.2 2.4 2.2 4.4 

S11 .13:5 24 24 42 
.i:. 
01 

"-: 

Switching Characteristics at Vee = 5V, iA = 25°C 

tpll1 (nsl 

DEVICE I CONDITIONS 
Propagation Delay Time 

I Low-To-High Level Output 

MIN TYP MAX 

'08,11 CL ':' 15 pF 

RL = 400n 
17.5 27 

H08, H11 CL =.25 pF 
7.6 12 

H21 RL = 2BOn 

LOB CL = 50 pF 45 90 

L11 R L =4kn 40· BO 

LSOB, LS11 CL = 15 pF 
10 

LS21 RL = 2.kn 
15 

CL = 15 pF 
2.5 4.5 7 

S11 
RL = 2BOn 

CL = 50 pF 
6 9 

. RL =2BOn 

tpHl (nsl 
Propagation Delay Time, 

High-To-Low Level Output 

MIN TYP MAX 

12 19 

8.B 12 

45 90 

45 90 

12 20 

2.5 5 1.5 

7.5 11 
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Electrical Chara~teristics over recommended operating free-air temperature range lunlessotherwise noted). ~. -
DM54/74 DM54L/DM74L DM54LS/DM74LS DM74S 

fh 
PARAMETER CONDITIONS 09 L09 LS09. LS15 S15 UNITS en 

MIN TYP(1) MAX MIN TYP(l) MAX MIN TYP(l) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 2 2 V 

VIL Low Level Input Voltage DM54 O.S 0.7 0.7 N/A 
V 

DM74 O.S 0.7 O.S O.S 

VI Input Clamp Voltage 1,=-12mA -1.5 N/A ! 
Vee = Min 

N/A 
V 

I, --ISmA -1.5 -1.2 
.~, i 

IOH High Level Output Current Vee = Min. V ,H = 2V. VOH = 5.5V 250 50 100 250 p.A 

VOH High Level Output Voltage 5.5 5.5 5.5 5.5 V 
0 

IO.L Low Level Output Current DM54 16 2 4 N/A ! 

. DM74 
rnA 

16 3.6 B 20 

VOL Low Level Output Voltage DM54 0.2 0.4 0.15 0.3 0.25 0.4 N/A '-' 
Vee = Min IOL = Max 

DM74 0.2 0.4 0.2 0.4 0.35 -0.5 0.5 V 
VIL = Max 

10L -4mA DM74 0.4 . 
C 

II Input Current at Maxi!f1um Input Voltage 
Vee = Max 

V, = 5.5V 1 0.1 . - 1 .. 
rnA. ~ 

V, =7V 0:1 UI 
.i> 
C) IIH High Level Input Current 

Vee == Max 
V, =2.4V 40 10 

p.A' 
~ .. 

V, = 2.7V 20 50 C 
I'L I '. Low Level Input Current V, =0.3V -o.lS ~ 

" Vee = Max V, = O.4V -1.6 -0.36 rnA ~ 
V, =.0.5V -2 0 ·co 

Icc Supply Current Vee = Max See Table ':.a 
UI 

Notes 0 
(1) All typical values are at V CC = 5V. T A = 25° C. "0 

! 
LS15 To Be Announced In 1976 
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Supply 'currents 

ICCH (rnA) ICCL (rnA) 

DEVICE Total With Outputs High Total With Outputs Low 

TYP MAX TYP MAX 

09 11 21 20 33 

L09 1.1 2.1 2 3.3 

LS09 2.4 4.8 4.4 8.8 

LS15 1.8 3.6 3.3 6.6· 

S15 10.5 19.5 24 42 ' 

.j:,. 
-..J 

Switching Characteristics at Vee = 5V, TA = 25°C 

DEVICE CONDITIONS 

09 CL=15pF 

RL =400n 

L09 CL =15pF 

RL =4kn 

LS09,LS15 CL = 15 pF 

R L = 2 kn 

S15 CL = 15 pF 

R L = 280n 

CL = 50pF 

RL = 280n 

tpLH (ns) 
Propagation Delay Time, 

Low-To-High Level Output 

MIN TYP MAX 

21 32 

50 110 

20 35 

2,5 5.5 8.5 

8.5 13 I 

tpHL (ns) 
Propagation Delay Time, 

High-To-Low Level Output 

MIN TYP MAX 

16 24 

50 110 

20 35 

2.5 6 _ 9 

8 12 

'~' 
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Electrical'C;.hill'ileteristics 'Over,recommended operating free-air tempeTature Tang.dunless.otherwise noted). 

DM54n4 

PARAMETER CONDITIONS 13 14 

MIN . TY.Pt1I MAX MIN TYPll) MAX 

\fT+ Pos'tive-Going Threshold Voltage Vee ~ 5V' 1.5 1.7 2 1,5 1.7 2 

VT_ Negative-Gcing Threshold Voltage Vee ~'5V 0.6 0.9 I.l o.s 0,9 t.l 

Vn 
l:iysteresis Vee~ 5V 0,4 0.8 0,4 0.8 

VT-

V, Input Clamp Voltage 1,~-12mA -1.5 -1.5 
Vee = Min 

I, = 18mA 

IOH High Level Output Current -800 -800 

VOH High Leve' Output Voltage Vee = Min. V, ~ VT- Min DM54 2.4 3.4 2.4 3.4 

IOH = Max OM74 2.4 3.4 2.4 3.4 

IOL Low "Lave. Output Current DM54 16 16 

DM74 16 16 

VOL Low Level Output Voltage 
Vee = Min 

10L ~4mA 

.10L = 8 mA I DM74 
VI=VT+Max 

10L ~ 16mA 0.2 0.4 0.2 0.4 

IT:" Input Current at Positive~Going Threshold Vee = 5V. V, = VT + -0.65 -0.43 

IT,.. lnput Curre.nt at Negative·Going Threshold Vee ~ 5V. V, = VT - -0.85 -0.56 

I, Input Current at Maximum Input Voltage V, = 5.5V 1 1 
Vee = Max'· 

V, ~ 7.0V 

IIH High Level Input Current 
Vee = Max 

V, ~ 2.4V 40 40 

V, - 2.7V 

"IL Low level Input Current Vcc =·Max. V', =0,4V -1.0 -1.6 -0.8 -1.2 

lOS Short Cjrcuit Output Current Vee ~ Max (2) -18 -55 -18 -55 

Icc Supply Current· LS13 

·T otal Output High 
V;~OV 

LS14 

LS132 

Vee'~ Max Oihers 14 23 22 '36 

LS13 

Total Output Low LS14 
V, =4.5V 

.LS132 .~ 

Others 20 , 32 39 60 

N_ 

Il) All ~pical values are at VCC = 5V, TA = 25o:C. 

12} Not mo,e tha" one.outpLK should be sh'ortod a! a time. and for DM54LS/DM74LS, duration of short circuit should not exceed one second. 

LS13, LS14, LS132 To Be Announced In 19.76 

.~ 
DM54LSn4LS 'en 132 'LS13, LS14, LS~32 ' UNITS 

MIN T'fPll} MAX MIN TYP(1} MAX ~ 
1.5 1.7 2 1-.4 1,6 1.9 .V 

. 0.6 .0..9 1,1 0;5 0,8 .1.0 V 
.-

0.4 0.8 0.4 0.8 
V 

-1.5 
V 

1.5 

-800 -400 p.A 

2.4 3.4 2.5 3.4 
V 

2.4 3.4 2.7 3.4 

16 4 
mA 

16 8 

0.25· 0.4 

0.35 (Ui V 

0.2 0.4 

-0.43 -0.14 mA 

-0.56 -0.18 mA 0 

'1 ~ .. 
mA C,J1 

0.1 .~ 
40 .0 

20 
'jlA. 

~ 
-0.8 ' ...,1.2 -0.4 ,mA ~ 

-18 -55 -30 -130 mA 
..... 
W 

2.9 6 ':.& 
~. 

8,6 16 ' .... 
5.9 ,11 W 

15 24 N. 
mA U> 4,1 7 - ~() 

12 21 :J' 
8.2 14 3 

26 40 :a--. 
'. ~. 

CO 
ee 

~ ". ""'i\). 

iil 
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Switching Characteristics at Vee = 5V, TA = 25°C 

tpLH Insl 
Propagation Delay Time, 

DEVICE CONDITIONS t.ow-To-High Level Output 
c 

TYP MAX 

13 18 27 

14, 132 
Or:. = 15 pF, Rt.= 400n 

15 22 

LS13 15 22 
. LS14, LS132 

CI,. ",.15 pF. RL = 2 kn 
15 22 

t_ 

tpHL Insl 
Propagation.Delay T-ime, 

High-To-Low Level Output 

TYP MAX-

15 22 

15 22 

18 27 

15 22 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). ~ 
DM54/74 DM54H/74H rn 

H50, H52 rn 
PARAMETER CONDITIONS 23 50,53 UNITS -H53,H55 

MIN TYP(l) MAX MIN TYP(1) MAX MIN TYP(l) MAX 

VIH High Level I nput Voltage 2 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 0.8 V 

VI Input Clamp Voltage II, =-8mA -1.5 
Vee = Min V 

1I,=-12mA -1.5 -1.5 

IOH High Level Output Current -800 -400 -500 /.lA 

VOH High Level Output Voltage Vee = Min, V, = (2), IOH = Max 2.4 3.4 2.4 3.4 2.4 3.4 V 
0 

IOL Low Level Output Current 16 16 20 mA "3: 
UI 

VOL Low Level Output Voltage Vee = Min, V, = (2), IOL = Max 0.2 0.4 0.2 0.4 0.2 0.4 V ~ ....... 

'" a 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 1 1 mA ~ 
IIH High Level h,put Current Data Inputs 40 40 50 ..... 

Vee = Max, V, = 2.4V /.lA ~ 
Strobe of 23 160 N/A N/A I\) 

W 
IlL Low Level I nput Current Data Inputs -1.6 -1.6 -2 c.n Vee = Max, V, = O.4V mA 0 Strobe of 23 -6.4 N/A N/A 

I DM54 
:::I: 

los Short Circuit Output Current -20 -55 -20 -55 -40 -100 UI 
Vee = Max(3) I DM74 

mA N 
-18 -55 -18 -55 "-40 -100 c.n 

Icc Supply Current Vee = Max See Table 
W 
:t 
UI 

Notes UI 
(1) All typical values are at Vee = SV, T A = 2Soc. m 
(2) The input voltage is VI H = 2V or V I L = V I L max, as appropriate. )( 

'tf 
(3) Not more than one output should be shorted at a time, and for the DM54HfDM74H, duration of short circuit should not exceed one second. I» 
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Electrical. Characteristics using expander inputs, Vee = Min, TA = Min (unless otherwise noted) (4), (5). (6) ~ 
.Ix (mA) VBEIQI (V) 

VOH (V) val (V) 
(Ix for H52) Base-Emitter Voltage of en 

DEVICE Expander Current Output Transistor a High Level Output Voltage low level Output Voltage .!!! 
CONDITIONS MIN TYPI1I MAX CONDITIONS MIN TYP(1) MAX CONDITIONS MIN TYP(l) MAX CONDITIONS MIN TYP(l) MAX 

DM5423 -3.5 Ix +Ix ~4101lA Ix ~ 150llA Ix + Ix ~ 300llA 

OM5450 
Vxx ~ OAV 

-2.9 Rxx =0 1.1 Ix =-150IlA 204 304 Rxx = 138n 0.2 004 
DM5453 

IOL = 16 mA 
-2.9 10L = 16mA 10H' ~ -4001lA 10L = 16 mA 

DM7423 -3.5 Ix + Ix = 620llA .I x = 270llA Ix + Ix '= 430llA 

DM7450 
Vxx = 0.4V 

~3.1 . Rxx = 0 1.0 Ix =-270IlA 204 3.4 R~x = 130n. 0.2 004 
DM7453 

.loL=16mA 
-3.1 10L = 16 mA I OH ~ -400llA IOL ~ 16mA 

DM54H50 Vx ~ 1.4V Ix + Ix = 700llA Ix = 320llA Ix + Ix = 470llA 
. DM54H53 Ix ~O ~.85 Rxx ~O 1:.1'- Ix ~-320IlA 2.4 .3.4 Rxx ~68n. 0.2 0.4 

DM54H55 10L =.0 -loL ~ 20 mA 10H ~-500IlA 'IOL'= 20 rnA 

DM74H50 Vx ~ 1.4V Ix +Ix ~ 1.1 rnA Ix = 5701lA . Ix +Ix ~600IlA 

DM74H53 Ix ~O -6.3 Hxx ~O 1.0 Ix =-570IlA 2.4 3.4 Rxx ~ 63n 0.2 004 C 
DM74H55 10L ~ 0 10L ~20mA 10H ~ -5001lA 10L ;"·20 mA ~ 

~. 

Ix ~-30OIlA 
CJ1 

DM54H52 Vx = lV . Vx ~ lV '- ., .p. 
-4.5 204 3.4 10L ~ 20 mA 0.2 0.4 

...,. 
DM74H52 10H = -500llA -2.7 10H ~-500IlA C TA = Max 

~ 
Notes ~ (1) All typical values are at VCC ~ 5V, T A ~ 25"e. N 
(4) The' 23., SQ,.and 53 ~re designed lor use with up to lour 60 expanders •. W 
(5) The H50, H53, and H55 are designed for us. with up to four H60 expanders or 'one H62 expander. 

Switching Characteristics en (6) The H52 is designed for use with up to six H61 expanders; at Vec = 5V, T A" 25"C 0 
tplH (ns) tpHl (ns) J:: 

. - Propagation Delay Time . Propagation Delay Time . . CJ1' 
.DEVICE CONDITIONS Low-To-Hi.gh LeveLOutput High-To-Low level Output N 

Supply Currents TYP MAX TYP MAX CJ1 

CL ~ 15 pF,"RL ~ 400n 
W 

- 23,50,53 13 22 8 15 
::I: ICCH (mA) ICCl (mA) 

Total With:Outputs High' Total With Outputs Low 
Expander Pins Open CJ1 

DEVICE " CJ1 50 CL ~ 15 pF, RL ~ 400n 15 30 10 20 
TYP .. MAX TYP MAX 

From Input of ~O Expander m 
23 8 16 10 19 - )C 

H50 6.8 11 6.2 11 'C 
III 50 4 8 }.4 14 H52 CL = 25 pF, RL = 280n 10.6 . 15 9.2 15 ~ 

53 ..4, '8 5·1 9.5 'H53 ~xpand~r Pins Open 7 11 6.2 '11. a. .. III 
H55 7 11 6.5 11 0-H50 8.2 12.8 15.2 24 -

CD-; : H50\ Gc ~ 25 pF, RL = 280n 11 7.4 H52 20 31 . 15.2 24 Ci). H52 e = 15 pF, (GND to X of 14.8 9.8 
H53 7.1 11 9.4 14 H53 H50, H53. or H'55; or 11.4 .7.4 

m-
H55. _"4.5 .6.4 7.5 '. 12 -' liS? to.X of H52) 11.4 7.7 S en 

.. 
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Electrical Characteristics over recommended operating free·air temperature range (unless otherwise noted). ~ 
DM!i4/74 DM54L/74L DM54LSI74LS en 

PARAMETER CONDITIONS 32 L32 LS32 UNITS en 
MIN TYP(l) MAX MIN TYP(l) MAX MIN TYP(l) MAX 

V,H High Level Input Voltage 2 2 2 V 

V,L Low Level I nput Voltage DM54 0.8 0.7 0;7 
V 

DM74 0.8 0.7 0.8 

V, Input Clamp Voltage I, = -12 rnA -1.5 N/A 
Vee = Mi/1 

1,=-18mA 
V 

N/A -1.5 

10H High Level Output Current -800 -200 -400 /.LA 

VOH High Level Output Voltage DM54 2.4 3.4 2.4 2.8 2.5 3.4 
Vee = Min, V'H = 2V, IOH = Max 

DM74 
V 

2.4 3.4 2.4 2.8 2.7 3.4 

10L Low Level Output Current DM54 16 2 4 
mA 

' .. DM74 16 3.6 8 

VOL Low Level Output Voltage DM54 0.2 0.4 0.15 0.3 0.25 0.4 

Vee = Min, V ,L = Max 
IOL = Max 

DM74 0.2 0.4 0.4 0.35 0.5 V 

IOL =4 rnA DM74 0.4 
cJ, 
r-.o I, Input Current at Maximum Input Voltage V, =5.5V 1 0.1 

Vee = Max mA 
V,=7V 0.1 

I'H High Level Input Current V, = 2.4V 40 10 
Vee = Max 

V, = 2.7V 20 
/.LA 

I'L Low Level Input Current V, =0.3V --{J.12 --{J.18 
Vee = Max rnA 

V,-·O.4V -1.6 --{J;36 

los Short Circuit Output Current 
Vee = Max (2) 

DM54 -20 . -55 -3 -9 -15 -30 -130 C 
rnA s:: DM74 -18 -55 -3 -9 -15 -30 -130 

Supply Current I Total, Outputs High 
en 

Icc 15 22 1.5 2.2 3.1 6.2 ~ 
I Total, Outputs Low 

Vee = Max 
23 38 2.3 3.8 4.9 9.8 rnA 

....... 
C s:: 

Notes :ii! (1) All typical values are at VCC = 5V, T A = 25°C. 
W 

(2) Not more than one output should be shorted at a time, and for DM54LS/DM74LS, duration of short circuit should not exceed one second. N 
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Switching Cha.racteristic$ at Vee = 5V, T A = 25° C 

tpLH (ns) 
. Propagation Delay Time, 

DEVICE I CONDITIONS I Low-ToCHigh L,evel Output 

MIN TYP MAX 

32 
10 15 

L32 
RL =4kn 

40 80 

LS32 CL = 15 pF 
14 22 

RL = 2kn 

'" '" 

tPHL (ns) 
Propagation Delay Time, 

High-To-Low Level Output 

MIN TYP MAX 

14 22 

50 100 

14 22 
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Electrical CharacteristicS over recommended operating free-air temperature range (unless otherwise noted). ~ 
DM54/74 DM54H/74H DM54LS/74L$ DM74S 

PARAMETER CONDITIONS 37,40 H40 LS37, LS40 540,5140 UNITS 
en 
!!! 

MIN' TYP(l) MAX MIN TYP(1.l MAX MIN TYP(l) MAX MIN TYP(1) MAX 

V,H High Level I nput Voltage 2 2 2 2 V 

V,l Low Level Input Voltage DM54 0.8 0.8 0.7 N/A 

DM74 
V 

0,8 0.8 0.8 0.8 

V, Input Clamp Voltage I, =-8 mA -1.5 

Vee =Min 1,=-12mA -1.5 V 
I, = 18mA -1.5 -1:2 

IOH High Level Output Current Others -1.2 -1.5 -1.2 -3 

5140 
mA 

-40 

,VOH High Level Output Voltage r IOH;:;' Max 2.4 3.3 2.4 3.4 2.7 3.4 

Vee = Min' 
V,L=Max IloH =-3mA 2.7 3.4 

V,L = 0.5V, Ro - 50n to 
V 

GND, 5140 Only' 
2 

IOl Lo~ Level Output Current DM54 48 60 12 N/A 
mA 

DM74 48 60 24 60 
' .... 
. ." ."" Val' Low Level Output Voltage DM54 0.2 0.4 0.2 0.4 -0.25 0.4 N/A C Vee = Min tOL ;;: Max 

DM74 0.2 0.4 0.2 0.4 0.35 0:5 0.5 V 3: V,H =2V 
10L = 12 rnA DM74 0.4 CJ1 

I, Input Current at Maximum Input Voltage V, = 5.5V 1 1 1 
~ 

" Vee = Max mA 
C V, =7V 0.1 

I'H High Level Input Current V, = 2.4V 40 100 3: 
Vee = Max jJ.A .... 

V, = 2.7V 20 100 ~ 

I,l Low Level Input Current V, = 0.4V -1.6 -4 -iI.36 ~ 
Vee = Max mA ),.' V, - 0.5V -4 

0 
los Short .Circuit Output Current DM54 -20 -70 -40 -125 -30 -130 N/A 

mA en V cc = Max.(2) 
DM74 -18 -70 -40 -125 -30 -130 -50 -225 .... 

~ 
Icc Supply Current· Vee = Max See Table 0 

OJ 
Notios C 

::t (1) All typical values are at Vee = 5V, TA =,25°e. CD 
(2) Not more than one output should be shorted at a time, a~d duration of the short circuit should not exceed one second for 37, L537, 40, H40 or LS4O; or 100 millisecorods for 540 and 5140. iil 

" LS37, LS40 To Be Announced In 1976 C 
~. 
< 
CD 
~ en 



Supply Currents Switching Characteristics at Vee = 5V, T A = 25° C ~" 
ICCH (rnA) Icel (rnA) tplH (ns) tpHl (ns) I CJ) 

DEVICE I Total With Outputs High Total With Outputs Low 
DEVICE CONDITIONS 

Propagation Delay Time, Propagation Delay Time, CJ) 

TYP MAX TYP MAX Low-To-High Level Output High-To-Low Level Output 

MIN TYP MAX MIN TYP MAX 
37 9 15.5 34 54 

37 CL = 45 pF. RL = 133r2 13 22 8 15 
40 4 8 17 27 

40 CL = 15 pF. RL = 133r2 13 22 8 15 
H40 10.4 ·16 25 40 

H40 CL = 25 pF. RL = 93r2 8.5 12 6.5 12 I 
LS37 0.9 2 6 12 -
LS40 0.45 1 

LS37 
3 6 

LS40 
I CL =45 pF, RL = 667r2 I 12 24 I 12 24 

S40 10 18 25 44 ~ 
S40 I CL '" 50 pF. RL = 93r2 l 2 4 6.5 I 2 4 6.5 

S140 10 18 25 44 S140 CL = 150 pF. RL = 93r2 6 9 6 9 

311 Ie 
3: 
U1 
~ ....... 
e 
3: 
~ 
w ..... 
~ 
0 
en ... 
.(lo. 
0 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 

DM54/74 DM54H/74H DM54L/74L DM54LS/74LS 

L51, L54 LS51, LS54 
PARAMETER CONDITIONS!I} 51,54 H51, H54 

L55 LS55 

MIN TYPO) MAX MIN TYPO) MAX MIN TYP!I) MAX MIN TYPO) MAX MIN 

VIH High Level I nput Voltage 2 2 2 2 2 

VIL Low Level Input Voltage DM54 0.8 0.8 0.7 0.7 

DM74 0.8 0.8 0.7 0.8 

VI Input Clamp Voltage I, =-8mA -1.5 N/A 
.. 

Vee =Min 1,=-12mA -1.5 N/A 

I, - 18mA N/A -1.5 

IOH High level Output Current -400. -500 -200 -400 

VOH High Level Output Voltage Vee = Min LS54 2.4 

V1L = Max DM54 2.4 3.4 2.4 3.4 2.4 3.3 2.5 3.4 N/A 
Others 

IOH = Max OM14 2.4 3.4 2.4 3.4 2.4 3.2 2.7 3.4 2.7 

IOL Low Level O':!tput Current OM54 16 20 2 4 

DM74 16 20 3.6 8 

VOL Low Level Output Voltage DM54 0.2 0.4 0.2 0.4 0.15 0.3 0.25 0.4 
Vee = Min IOL =Max 

OM74 0.2 0.4 0.2 0.4 0.2 0.4 Q.35 0.5 
V ,H = 2V 

10L =4 rnA OM74 0.4 

I, Input Current at Maximum V, = 5.5V 1 1 0.1 

Input Voltage 
Vee = Max 

V, =7V 0.1 

IIH High Level Input Current V, =2.4V 40 50 10 
Vee = Max 

V, = 2.7V 20 

IlL Low Level Input Current V, =0.3V --0.18 

Vee = Max V, = O.4V -1.6 -2 --0.36 

V, -0.5V 

los Short Circuit Output 
Vee = Max(2) 

'DM54 -20 -55 --40 -100 -3 -15 ~30 -130 
Current DM74 18 -55 --40 -toO -3 -15 .. ~30 -130 --40 

Icc Supply' Current Vee = Max See Table 

Notes 
(I) All typical values are at Vee = 5V, TA = 25°C. 
(2) Not more than 00$ output should be shorted at a time, and for OM54H/OM74H, DM54LS/OM74LS and OM74S, duration of the short circuit should not exceed one second: 

(3) National Semiconductor temporarily reserves the right to ship OM54/0M74LS51, LS54, LS55 devices which have a minimum lOS = 5.0 rnA. 

74551 To Be Announced In 1976 

-_._-- --- - ~--

~ 
DM74S 

en 
SS.I, S64 UNITS !! 
TYP!ll MAX 

V 

N/A 

0.8 
V 

V 

-1.2 

-1000 p.A 

V 

3.4 

N/A 
0 

rnA ~ 20 

N/A 
.~ 
...". 

0.5 V 0 s: 
1 . ii! 

rnA c.n ... 
U, 

50 
p.A ~ 

c.n 
c.n 

rnA en 
-2 0) 

~ 
N/A » rnA 

. •.. -100 Z 
0 
6 
:xl 

I 

5' 
< 
CD 

0, ~ 
G) 
III ... 
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Supply Currents 

ICCH (rnA) ICCL (rnA) 
DEVICE Total With Outputs High Total With Outputs Low 

TYP MAX TYP MAX 

51 4 8 7.4 14 .. 

54 4 8 5.1 9.5 

H51 82 12.8 15.2 24 

H54 7.1 11 9.4 14 

L51 0.44 0.8 0.76 1.3 

'-54 0.39 0.8 0.60 0.99 

L55 0.22 0.4 0,38 0.65 

LS51 0.8 1.6 1.4 2.8 

LS54 0.8 1.6 1.0 2 

LS55 0.4 0.8 0.7 1.3 

S51 8.2 17.8 13.6 22 

'" 
S64 7 12.5 8.5 16 ,.., 

Switching Characteristics at Vee = 5V, T A = 25°C 

tpLH (ns) 

DEVICE CONDITIONS Propagation Delay Time, 
Low-To-High Level Output 

MI.N TYP MAX 

51,54 CL = 15 pF, RL = 400n 13 22 

H51 CL = 25 pF, RL = 2800 6.8 11 

H54 CL = 25 pF, RL = 280n 7 11 

L51, L54 
CL =50pF, RL =4kn 

L55 
50 90 

LS51, LS55 CL = 15pF, RL =2kn 12 20 

LS54 CL = 15pF, RL = 2kn 16 20 

S51, S64 CL = 15 pF, RL = 280n 2 3.5 5.5 

CL = 50 pF, RL = 280n 5 8 

tpHL (ns) 
Propagation Delay Time, 

High-To-Low Level Output 

MIN TYP MAX 

8 15 

6.2 11 

6.2 11 

35 60 

12.5 20 

12_5 20 

2 3.5 5_5 

5,5 8 

~. 
en 
en 

c 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise npted). ~I 
, I 

DM54 DM74 en 
PARAMETER 60" 60 UNITS en 

CONDITIONS MIN TYP(l) MAX CONDITIONS MIN TYP(l) MAX 

VIH High Level Input Voltage 2 2 V 
." 

" VIL Low Level Input Voltage 0.8 0.8 V 

VXX(ONI On-State Voltage Between Vee; 4.5V, V IH ; 2V Vee; 4.75V, VIH ; 2V 

Expander Outputs Vx ~ 1.lV,lx ; 3.5 mA 0.4 Vx ; lV, Ix ; 3.5 mA 0.4 V 

TA ;-55°C TA ; O°C -.' 

IX(ONI On-State Expander Current Vee; 4.5V, VIH ; 2V Vee ;4.75V, V IH ;2V 

Vx ;l.lV,lx ;O -0.3 Vx '= lV,l x ;O -0.43 mA 

TA ;-55°C TA ; O°C 

IX!OFFI Off-State Expander Current Vee; 4.5V, VIL ; 0.8V Vee; 4.75V, V IL =0.8V 

Vx = 4.5V, Rx ; 1.2 kn 150 Vx = 4.5V, Rx = 1.2 kn 270 /lA 

TA =-55°C TA ; O°C 

a. 
OC> II Input Current at Maximum Input Voltage Vee; 5.5V, VI ; 5.5V 1 Vee; 5.25V, VI ; 5.5V 1 mA 

IIH High Level Input Current Vee; 5.5V, VI ; 2.4V 40 Vee; 5.25V, VI; 2.4V 40 '/lA 

hL Low Level I nput Current Vee; 5.5V, VI ; 0.4V -1,6 Vee; 5.25V, VI = 0.4V -1.6 rnA 

Ice(ONI Supply Current, Expander On Vee = 5.5V, VI ;4.5V 
1.2 2.5 

Vee; 5.25V, VI; 4.5V 
1.2 2.5 mA 

Vx = Q.85V, Ix = 0 Vx ; 0.85V, Ix = 0 -, .... 

Vee; 5.5V, VI = 0 
C 

Ice(OFFI Supply Current, Expander Off 
2 4 

Vee; 5.25V, VI ; 0 
2 4 mA '3: 

Vx ; 0.85V, Ix ;. 0 Vx = il.85V, Ix ; 0 C1I 
~ ........ 

Notes C 
(11 All typical valueS are at Vee ~ 5V, TA ~ 25.°e. 3: ..... 

,~ 
Q) 

.. 0 
.. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 
~ 

DM54H DM74H en 
PARAMETER H60, H62 H60, H62 UNITS .~ 

CONDITIONS MIN TYP(1) MAX CONDITIONS MIN TYP(1) MAX 

VIH High Level I n put Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

VXX(ON) On-State Voltage Between Expander Outputs Vee = 4.5V, V ,H = 2V Vee = 4.75V, V ,H = 2V 

Vx = lV, Ix =5.85mA 0.4 Vx = lV, Ix = 6.3 mA 0.4 

TA =-55°C TA = O°C 
V 

Vee = 5.5V, V ,H = 2V Vee = 5.25V, V ,H = 2V 

Vx = lV, Ix = 7.85 mA 0.4 Vx = lV, Ix = 7.4 mA 0.4 

TA = 125°C TA = 70°C 

IX(ONI On-State Expander Current Vee = 4.5V, V ,H = 2V Vee = 4.75V, V ,H = 2V 

Vx = lV,l x = 0 -470 Vx = lV, Ix = 0 -600 }J.A 

. TA =-55°C TA = O°C 

'" <0 IX(OFF) Off-State Expander Current Vee =4.5V, V ,L = 0.8V Vee = 4.75V, V ,L = 0.8V 

Vx = 4.5V, Rx= 575rl 320 Vx = 4.5V, Rx = 575rl 570 J1A 

TA = -55°C TA = O°C 

II Input Current at Maximum Input Voltage Vee = 5.5V, V, = 5.5V 1 Vee = 5.25V, V, = 5.5V 1 mA C 
IIH High Level I nput Current Vee = 5.5V, V, = 2.4V 50 Vee = 5.25V, V, =2.4V 50 }J.A s: 

c.n 
IlL Low Level I nput Current Vee = 5.5V, V, = O.4V -2 Vee = 5.25V, V, = O.4V -2 mA 0l:Io 

........ 
C 

lee(ON) Supply Current; Expander On H60 Vee = 5.5V, V, '= 4.5V 1.9 3.5 Vee = 5.25V, V, = 4.5V 1.9 3.5 s: mA 
~ H62 Vx = 0.85V, Ix = 0 3.8 7 Vx = 0.85V, Ix = 0 3.8 7 

lee(OFF) S·upply Current, Expander Off H60 Vee = 5.5V, V, = 0 4.5 Vee = 5.25V, V, = 0 3 4.5 
:r: 

3 en 
mA 0 H62 Vx = 0.85V, Ix = 0 6 9 Vx = 0.85, Ix = 0 6 9 

ex Expander Output Capacitance H60 Vee, Inputs,and X 5.4 Vee, I nputs, and X 5.4 ··ai 
pF N 

H62 Open; f = 1 MHz 6.0 Open; f = 1 MHz 6.0 m 
>< 

Notes 't:I 
I» 

(1) All typical values are at VCC = 5V (except CX)' TA = 25"C. :::J c.. 
CD ... 
(I) 

~--,. --- ---- -- - - '--- .. 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 
~ 

DM54H/74H 
Cf) 

PARAMETER H61 UNITS Cf) 

CONDITIONS MIN TYP(l) MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VX(ON) . On-State Expander Output Voltage Vee = Min, V ,H = 2V, Ix = 4.5 mA for DM54H61 1 V 

5.35 mA for DM74H61, T A = Min 

IX(OFF) Off-State Expander Current Vee = Min, V ,L = 0.8V, Vx = 2.2V, TA = Max 50 /1A 

II Input Current"at Maximum Input Voltage Vee = 5.5V, V, = 5.5V 1 rnA .. 

IIH High Level Input Current Vee = 5.5V, V, = 2.4V 50 /1A 

IlL Low Level I nput Current Vee = 5.5V, V, = O.4V -2 mA 

ICC(ON) Supply Current, Expander On Vee = 5.5V, V, = 4.5V 11 16 mA 

a, , ICC(OFF) Supply Current, Expander Off Vee = 5.5V, V, = 0 5 7 mA 
a 

Cx Expander Output Capacitance Vee and I nputs Open, f = 1 MHz 5.4 pF 

Notes 
(1) All typical values are at Vee = 5V (except eX), TA = 25°e. 

(2)- The H52 is designed for use with up to six H61 expanders. 

C s: 
U1 
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Electrical Characteristi«;s over recommended operating free-air temperature range (unless otherwise noted). 
~ 

DM74S en 
~ARAMETER CONDITIONS S65 UNITS en 

MIN TYP(l) MAX 

VIH High Level I nput Voltage 2 V 

Vll· Low Level Input Voltage 0.8 V 

_ VI Input Clamp Voltage Vee = Min, 11 = -18 rnA -1.2 V 

IOH High Level Output Current Vee = Min, VIL = O.8V 250 . IlA 
- VOH = 5.5V 

VOH High L~vel Output Voltage .5.5 V 

IOl Low Level Output Current N mA 

VOL Low.Level Output Voltage Vee =. Min, VIH = 2V,l oL = 20 mA 0.5 V ".----C 
II Input Current at Maximum I nput Voltage . Vee = Max, VI = 5.5V 1 mA s: 

~ 
IIH Hi!ih Level Input Current Vee = Max, VI = 2.7V 50 IlA ~ en 
III Low Level Input Curnmt Vee = Max, V, = 0.5V -2 mA 

en 
U1 .. 
(:) ICCH Supply Current, Output High Vee = Max 6 . 11 mA 

icCl Supply Current, Output Low Vee = Max 8.5 16 mA 
i 
:l 

Notes ~ 
III All typical values are at VCC = 5V, TA = 25°C. CD 

(') 
g .. 

Switcl1ing Characteristics at Vee =.5V, TA = 25°C l> 
Z 

DM74S C 
I 

S65 
0 

PARAMETER CONDITIONS UNITS ~ 
I 

MIN TYP MAX :; 
< 

tplH Propagation Delay Time, Low-To-High Level Output CL = 15 pF, RL = 280n 2 5 7.5 ns CD 

CL = 50pF, RL = 280n 8 12 
~ 

ns 
C) 

tpHl Propagation Delay Time, High:To-Low Level Output CL = 15 pF, RL = 280n 2 5.5 8.5 ns I» ; 
CL = 50 pF, RL = 280n 6~ 10 ns III 

-------



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). ~ 
DM54n4 en 

PARAMETER CONDITIONS 70 72, 73, 76, 107 74 109 UNITS en 
" 

MIN TYP(l) MAX MIN TYP(l) MAX MIN TyP(1) MAX MIN TYP(l) MAx 

VIH High Level Input Voltage 2 2 2 2 V 

VIL Low Level Input Voltage O,S O.S O.S O.S V 

VI Input Clamp Voltage Vee ~ Min, I, ~ -12 mA -1.5 -1.5 -l.5 -1.5 V 

IQH High Level'Output Current -400 -400 '':''400 -1200 p.A 

VOH High Level Output Voltage Vee ~ Min, V ,H ~ 2V 
2A 3.4 2A 3A 2A 3.4 2.4 V 

V'L = O.SV, 10H = Max 

IOL Low Level Output Current 16 16 16 16 mA 

VOL Low Level Output Voltage Vee = Min, V ,H = 2V 
0.2 OA 0.2 

V'L = O.SV, 10L ~ 16 mA 
OA 0.2 0.4 0.2 0.4 V 

II Input Current at Maximum fnput Voltage Vee = Max, V, ~ 5.5V .1 1 1 1 mA 

IIH High Level'lnput Current D,J, K, or K 40 40 40 40 C 

.0, 

'" 

Clear SO 80 120 160 .~ Vee ~ Max, V, = 2.4V 'I1A 
Preset 80 80 40 80 U1 
Clock 40 SO SO 80 ~ ..... 

IlL Low Levell nput Current D,J, K, or K -1.6 -1.6 -1.6 -1.£ C 
Clear -3.2 -3.2 -3.2 -4.8 3: 

Vce ~ Max, V, = OAV mA ~ 
Preset, -3.2 -3.2 -1.6 -3.2 ~ 
Clock -1.6 -3.2 -3.2 -3.2 .... 

0 
l.os. Short Circuit Output 

" . I DM54 -20 '-57 -20 -20 '-55 -30 -55 -S5 -... -55 
Vee ~ Max(2) I DM74 mA N 

Current' -IS -57 -18 -55 ~lS -55 -30 -55 -85 -... 
Icc Supply Current (Average per Flip-Flop) Vee ~ Max(3) 13 26 9 17 8.5 15 10 15 mA W 

~ 
Notes -... 
(1) All typical values are at VCC ~ 5V, TA ~ 25°C. CJ) 

(2) Not more than qne output should be shorted at a time., -:. 
(3) With all outputs open, ICC is measured with the Q and Q outputs high in turn. At th,e time of measurement, the clock input is at 4.5V f?r the 70, and is grou~ded fqr all the others. 0 .... 

-:. 
0 
CD 
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Switching Characteristics at V cc ~ 5V, T A ~ 250 C ~ 
DM54n4 

PARAMETER 
FROM TO 

CONDITIONS 70 72, 73, 76, 107 74 109 UNITS 
f/) 

(INPUT) (OUTPUT) ~ 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 20 35 15 20 20 25 30 40 MHz 

tpLH Propagation Delay Time, 
Q 50 16 25 25 9 14 

Low-to-l:iigh .Level Output Preset 

(as applicable) 
ns 

tpHL Propagation Delay Time, 0 50 25 40 40 18 29 
High-ta-Low Level Output 

tpLH Propagation Delay Time, 
0 50 16 25 25 9 14 

Low-ta-High Leve'- Output Clear CL = 15 pF, RL = 400n 

(as applicable) 
ns 

~L ~opagation Del~y Time, 
Q 50 25 40 40 17 25 

High-ta-Low Level Output 

tpLH Propagation Delay Time, ~ 

Low-ta-High Level Output 
27 50 16 25 14 25. 12 18 

Clock QorO ns 
~L Propagation Delay Time, 

18 50 25 40 20 40 19 <'8 
High-ta-Low LeveJ Output C 

c'n 
'" 

tw Pulse Width Clock High 20 20 30 20 s:: 
(J'I 

Clock Low 30 47 37 20 ns ~. 
Preset or Clear Low 25 25 30 20 "-

C 
tsETUP Input Setup Time(4) 20t ot 20t 15t ns s: 
tHOLD Input Hold Time(4)' 5t o. 5t lOt ns ~ 

~ 

Notes ~ 
(4) t./. The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, ./. for the falling edge. '" N 

'" W 

~ 

'" en 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). '~ 
DM54Hn4H 

C/) 
PARAMETER CONDITIONS H71 Hn,H73,H16 H74 . H78 UNITS C'I) 

, . 
MIN TYP(I) MAX MIN TVP(l) MAX MIN TYP(1I MAX MIN TYP(I) MAX 

VIH High Level Input Voltage 2 2 2 2 V 

VIL Low Level Input Voltage, 0.8 0.8 0.8 0.8 V 

VI Input Clamp Voltage Vee = Min, II = -8 rnA -1.5 -1.5 -1.5 -1.5 ·v 

IOH High Level Output Current -500 -500 -100Q --soO MA C' 

VQH High Level Output Voltage Vee = Min, V IH = 2V 
2.4 3.4 2.4 3.4 2.4 3.4 2.4 3.4 V 

VIL = 0.8V, IOH = Max 

IOL Low Level Output Current, 20 20 20 20 rnA 

VOL Low level Output Voltage Vee" Min, V IH = 2V 
0.2 0.4 0.2 0.4 0.2 0.4 0.2 0.4 V 

VIL = 0.8V, IOL = 20 rnA 

II Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V - 1 1 1 1 rnA' 

~ IIH High Level I nput Current D,J,or K 50 50 50 50 CJ1 

t 

Clear N/A 100 150 200 ~ 
Preset 

Vee = Max, VI = 2.4V 
150 100 tOO 100 

MA ........ 
0 

Clock 100 50 100 100 ~ 
IlL .Low Level I nput Current D,J, or K -2 -2 -2 -2 ~ 

Clear N/A -4 -4 -8 ,~ 
Preset 

Vee =-Max; VI = O.4V 
"-4 

rnA' 
--6 _. ,-4 -2. ~ 

~ 

Clock -4 -2 -4 -4 :t 
los Short Circuit Output Current Vee = Max(2) -40 ' -100 -40 -100 

...... 
-411 -100 -40 ' -::'100 ,rnA N" 

Icc Supply Current (Average per Flip-Flop) I DM54 19 30 16 ' 25 15 21 16 25 l: 
Vee = Max(3) I DM74 rnA.' ....... 

19 30 16 25 15 25 16 25' W· 

.; ~ Notes ,~ 
(11 All typical values are at Vee = 5V, TA = 25°C. l:: (i!) Not more than one output should be ia,horted"8t a time, and duration of the short circuit should- not exceed one second~ , ~ .. -. ...... 
(31- ;With'all outputs open, ICC is measured with t~e Q and 0 outputs fligh in turn. Atthe time of measurement, the clock input isgr(lunded. 0) 

l: 
" " 0', " ~ • ' , '~ , 

- .. ::!! 
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Switching Characteristics at Vee ~ 5V, TA ~ 25°C 
.. ~ 

DM54H/14H en - en 
PARAMETER 

. FROM TO 
CONDITIONS 

H71, H72 
H74 UNITS 

(INPUT) (OUTPUT) H73. H76, H18 

MIN TVI' MAX MIN TVI' MAX ,. 

fMAX Maximum Cloci< Frequency. 25 30 35 43 MHz 

. tpLH- .Propagation Delay Time, 
(f 6 13 20 

-. . Low-ta-High Level Outpt,lt -
Preset (as applicable) ns 

tPHL l>ropagation Delay Time.,' a 12 24 30 
High-to-Low Level OutPut 

-~H Propagation..[)elay Time, a ". 

6 13 
'. 

20 
Low-ta-High Level Output CL ~ 25 pF, RL ~ 280n 

Clear (as applicable) ns .. C 
~HL Propagation Delay Time, a 12 24 30. 3: 

High-to-Low Level Output U1 
~ ...... 

~ 
1PLH Propagation Delay· Time; .- C 

Low-to-High Level Output 
14 21 8.5 15 3: 

. - Clock OorO . ns ~ tpHL Propagation Deiay Time, 
22 27 13 20 ~ High-to-Low Level Output ... 

tw Pulse Width Clock High 12 15 :c 
-.J 

Clock Low 28 13.5 ns N 

Clear or Preset Low 16 25 :c 
-.J 

Setup Time(4) High Level Data ot 1.0t 
W 

tSETUP "" :c 
ot 

ns 
Low Level Data 15t ~ 

tHOLD Hold Time(4) 0.1- ~t ns' :c 
~ 

Notes 

~ 141 • t The arrow indicates the edge of the clock pulse used for reference; t for the rising edge, • for the falling edge. 
CO 
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Electrical Characteristics over recommended operating free·air temperature .range (unless otherwise noted). ~ 
DM54L/74L, 

fIJ 
PARAMETER CONDITIONS L71. L72 L73 L74 L78 UNITS fIJ 

MIN TYP(1) MAX MIN TYP(l) MAX MIN TYP(1} MAX MIN TYP(l) MAX 

VIH High Level Input Voltage 2 2 2 2 V 

VIL Low Level Input Voltage Clock Input 0.6 0.6 0.7 0.6 

0.7 0.7 
V 

All Other Inputs 0.7 0.7 

IQH High Level Output Current -200 -200 -200 -200 !J.A 

VOH High Level' Output Voltage Vee = Min, V,H = 2V DM54L 2.4 3.3 2.4 3.3 2.4 3.3 2.4 3.3 
V 

V1L = Max, IOH = Max' DM74L 2.4 ~.2 2.4 3.2 2.4 3.2 2.4 3.2 

IOL Low Level Output Current DM54 2 2 2 2 
rnA 

DM74 3.6 3.6 3.6 3.6 

VOL Low Level Output Voltage Vee = Min, V 1H = 2V DM54L 0.15 0.3 0.15 0.3 0.15 0.3 0.15 0.3 
V 

V1L = Max, IOL = Max DM74L 0.2 0.4 0.2 0.4 0.2 0.4 0.2 0.4 

II Input Current at R, S, J, K, or 0 100 100 100 .100 

Maximum Input Voltage Clear 200 200 300 400 

Preset 
Vee = Max, V, = 5.5V 

200 200 200 200 
!J.A 

Clock 200 200 200 400 0 
a, 
0> 

IIH High LevellnputCurrem R, S, J, K, or 0 10 10 10 " 10 ~ 
Clear 20 20 30 40 0'1 
Preset 

Vee = Max, V, = 2.4V 
20 20 20 20 

!J.A- ~ ...... 
Clock -200 -200 20 --400 i IlL Low Level Input Current R, S, J, K, or 0 -il.18 -il.18 -il.18 -il.18 

Clear -il.36 -il.36 -il.36 -il.72 ~ Vee = Max, V, = 0.3V 
-il.18 

rnA, 
C; Preset -il.36 -il.36 -il.36 

Clock -il.3S -il.36 -il.36 -il.72 .... 
lOS Short Circuit Output Current Vee = Max -3 -g -15 -3 -g -15 -3 -g -15 -3 -9 -15 rnA t:i 

" N 
Icc Supply Current Vee = Max(2) 0.76 ;'44 1.52 2.88. 1.6 3.0 1.52 2.88 rnA t:i 

W 
Notes t:i (1) All typical values are at V CC = 5V. T A = 25° c. 
(2) With all outputs open, ICC is measured with the" Q and Q outputs high in turn. At the time 'Of, measurement, the clock input is grounded. ~ 
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Switching Characteristics at Vee = 5V, T A = 25°C ~ 

DM54L!74l en 
PARAMETER 

FROM TO 
CONDITIONS l71, l72, l73, l78 l74 UNITS en 

(INPUT) (OUTPUT) -
MIN TYP MAX MIN TYP MAX 

f MAX Maximum Clock Frequency 6 11 6 11 MHz 

tplH Propagation Delay Time, 
Preset or Clear Qor 0 35 75 60 40 ns 

low-to-H igh level Output 

tPHl Propagation Delay Time, J (Clock High) 60 150 60 120 
Preset or Clear I Qor Q ns 

High-to-low level Output (Clock low) CL = 50 pF, RL = 4 kfl 150 60 120 

tpLH Propagation Delay Time, 
10 35 75 10 90 

low-to-High level Output 
50 

Clock Qor 0 ns 
tpHL Propagation Delay Time, 

10 60 150 10 60 120 
High-to-low level Output 

tw Pulse Width Clock High 100 75 

Clock low 100 75 ns 0 
en 
--.J 

Clear or Preset low 100 75 s: 
U1 

tSETUP Setup Time(3) ot 50t ns ~ ....... 
tHOLD Hold Time(3) ot 15t ns 0 

s: 
" Notes ~ 

(3) t 1 The arrow indicates the edge of the clock pulse used for ref~rence: t for the rising edge t for the falling edge. , Si 
Cj 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). ~ 
/ DM54LS174LS (I) 

PARAMETER CONDITIONS 
LS73, LS76, LS107 

LS74 
LSl12, LSl13 

LS78, LS114 LS109· UNITS ~ 
MIN' TVP(l) MAX MIN TVP(ll MAX MIN TVP(l) MAX MIN TVP(1) MAX 

V,H Hi!,h Level Input Voltage 2 2 2 2 V 

V,L Low Level Input Voltage DM54 0.7 • 0.7 0.7 0.7 
V 

DM74 0.8 0.8 0.8 0.8 

V, Input Clamp Vol"lge Vee = Min, tl = -18 rnA -1.5 -1.5 -1.5 -1.5 V C 
IOH High Level Output Current --400 --400 --400 --400 IlA s:: 

UI 
VOH High Level Output Voltage Vee"" Min, V 1H = 2V DM54 2.5 3.4 2.5 3.4 2.5 3.4 2.5 3.4 ~ V r-V,L = Max, 10H = --40()p.A DM74 2.7 3.4 2.7 3.4 2.7 3.4 2.7 3.4 

(I) 
10L Low level Output Current DM54 4 4 4 4 ...... 

rnA C DM74 S S S S 

VOL Low Level Output Voltage Vee = Min 
IIOL = Max 

DM54 0.25 0.4 0.25 0.4 0.25 0.4 0.25 0.4 s:: 
V ,H = 2V 

..... 
DM74 0.35 0.5 0.35 0.5. 0.35 0.5 0.35 0.5 V ;1:10 

V1L = Max I 10L - 4 mA DM74 0.4 0.4 0.4 0.4 r-
(I) 

81 

I, Input Current at Maximum D,J, K,or K V, = 5.5V 0.1 0.1 ..... 
Input Voltage V, -7V 0.1 0.1 W 

..... Clear V, = 5.5V 0.3 0.4 ~ 

Vee = Max 
V, -7V 0.3 0.6 ~ 

Preset V, = 5.5V 0.2 0.2 
rnA 

(J) 

V, =7V 0.3 0.3 ..... 
Clock V, = 5.5V 0.2 0.2 -co 

V, =7V 0.4 O.S 
:.". 

I'H High level Input Current D,J,K or K 20 20 20 20 
" S 

Clear 
:.". 

60 60 120 SO 0 
Preset 

Vee = Max, VI = 2.7V 
60 40 60 40 

IlA CD 
Clock SO 40 160 40 :.". .' ~ 

I,L Low Level Input Current D,J,Kor K -11.36 -11.4 -11.36 -11.4 N 

Clear -1I.S -1.2 -1.6 -1.6 
:.". 
~ 

Vee"" Max, VI = O.4V rnA W P-reset -1I.S -11.8 .-11.8 -11.8 

Clock -11.72 -1I.S -1.44 -1I.S 
:.". 
~ 

~ 
los Short Circuit Output 

Current 
Vee = Max(2) -30 -130 -30 -130 -30 -130 -30 -130 rnA C 

C 
ICC Suppiy Current Vee = Max(3) 4 S 4 8 4 8 4 8 rnA e. 

Notes :I! 
(1) All typical values are at VCC = 5V, TA = 25'C. -C' . 
(2) Not more than one output should be shorted at a timel and the duration of the short circuit should not exceed one second. ." 
(3) With all outputs open. ICC is measured with the Q and Q outputs hi{j1 in turn. At the time of measurement, the clock input is grounded. .0 
(4) 'National Semiconductor temporarily reserves the right to ship DM54/DM74LS73, LS74, LS76, LS78, LS107, LS109, LS112, LS113, LS114 '0 

devices which have a minimum lOS = 5.0 rnA. 
C/) 

----------- ------



Switching Characteristics at Vee = 5V, TA = 25°C ~ 
DM54LS/74LS 

FROM TO LS73. LS76, LS78. LS107 en 
PARAMETER CONDITIONS LS74 LS109 UNITS en (INPUT) (OUTPUT) LSl12, LSl13, LSl14 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 30 45 25 33 25 33 MHz 

tPlH Propagation Delay Time. 
11 20 13 25 13 25 ns 

Low-ta-High Level Output Clear, Preset, or Clock CL = 15 pF. RL = 2 kll 
Oor Q 

tPHL Propagation DetClY Time, (as appropriate) 0 15 30 25 40 25 40 ns 
High-ta-Low Level Output , s: 

tw Pulse Width Clock High 20 25 25 en 
Preset or Clear Low 25 25 25 

ns ~ , r-
tSETUP Setup Time{5) High Level Data 20! 251 201 en 

ns ........ 
Low Level Data 20! 201 201 0 

tHOLD Hold Time(5) O! 51 51 ns s: 
" ~ 

Notes r-
(5) t t The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, t for the falling edge. en 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)_ 

DM748 

PARAMETER CONDITIONS 574 5112 

MIN TYP(i) MAX MIN TYP(1) MAX MIN 

V,H High Level Input Voltage 2 2 2 

V,L Low Level I nput Voltage , 0.8 0.8 

V, Input Clamp Voltage Vee = Min.l, = -18 mA -1.2 -1.2 

10H High'Level Output Current -1 -1-. 

VOH High Level Output Voltage Vee = Min, V ,H = 2V -
2.7 3.4 2.7 3.4 2.7 

V'L = 0.8V, 10H = -1 mA 

10L Low Level Output Current 20 20 

Voi. Low Level Output Voltage Vee = Min, V ,H = 2V 

V'L = 0.8V, 10L = 20 mA 
0.5 0.5 . 

I, ~nput Current at Maximum I nput Voltage Vee = Max, V, = 5.5V 1 1 

I'H Hi9i1 Level Input Current J, K. or D 50 50 

Clear 150 100 

Preset 
Vee = Max, V, =; 2.7V 

100 100 

Clock 100 100 

I'L Low Level I nput Current J, K, or 0 -2 -1.6 

Clear -6 -7 
Vee =; Max, V, = 0.5V 

Preset -4 -7 

Clock -4 --4 

los Short Circuit Output Current Vee = Max[2) -40 -100 --40 -100 --40 

Icc Supply Current Vee = Max(3) . 30 50 30 50 
.. 

Notes 
(1) All typical values are at V CC = 5V, T A = 25° C: 

121 Not more than one output'should be shorted at a time, and duration of ,short circuit should not exceed one second. 
(3) With all outputs open, ICC is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 

~ 
8113 8114 UNITS 

rn 
~ 

TYP(l) MAX MIN TYP(l) MAX 

2 V 

0.8 0.8 V 

-1.2 -1.2 V 

-1 -1 mA 

3.4 '2.7 3.4 V 

20 20 mA 

0.5 0.5 V 

1 1 rnA 

50 50 

N/A 200 

100 100 
pA 

100 200 

-1.6 -1.6 C 
N/A -14 ~ 

mA 
~ -7 -7 

-4 -8 rn .... 
-100 -40' -100 rnA 0l:Io 

30 50 30 50 rnA en 
~ ... 
!'Ii) 

en .... .... 
W-
0 ... ... 
0l:Io 

C 
c 
!!. 
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I' 

." 

f-
-en ',' 



Switching Characteristics at Vee = 5V, TA = 25°C ~ 
DM74S (I) 

PARAMETER 
FROM TO 

CONDITIONS S74 S112, S113, S114 UNITS 0 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 0, 75 110 80 125 MHz 

tpLH Propagation Delay Time, 
Preset or Clear Oor Q 4 6 2 4 7 ns 

Low-to,High Level Output 

tpHL Propagation Delay Time, J (Clock High) 
Oor 0 

9 13.5 2" 5 7 
Preset or Clear I 

~_2 
ns 

High-to-Low Level Output (Clock Low) CL = 15 pF, RL = 280n 5 8 5 7 

tpLH Propagation Delay Time, 
6 9 -2 4 7 

Low,to-High Level Output 
Clock Oor Q ns 

tpHL Propagation Delay Time, , 

High-to-Low Level Output 
6 9 2 5 7 

tw Pulse Width Clock High 6 6 

Clock Low 7.3 6.5 ns 
.:., 

Clear or Preset Low 0' 7 - 8 C 

tsETUP Input Setup High Level Data 3t 3~ 3: 
Time(4) 3t 

ns ~i Low Level Data 3~ 0 

tHOLD Input Hold Time(4) 2t O~ ns ~ en .... 
Notes 

.... 
I\) 

(41 t.a. The arrow indicates the edge of "the clock pulse used for reference: t for the rising edge, ./. for the falling edge. en 
:t w en .... .... 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). ~ 
DM54/74 DM54l174l DM54 lS/74 lS DM74S 

PARAMETER CONDITIONS 86 l86 lS86, lS386 S86 UNITS 
f/) 
en 

MIN TYP(1) MAX MIN TYPO) MAX MIN TYP(1) MAX MIN TYP(l) MAX 

V'H High level Input Voltage 2 2 2 2 V 

Vll low Level Input Voltage DM54 0.8 0.7 0.7 N/A 
V 

DM74 0.8 0.7 0.8 0.8 

V, Input Clamp Voltage I, =-SmA -1.5 N/A 
Vee = Min V 

I, =-18mA N/A -1.5 -1.2 

IOH High Level Output Current -800 -200 -400 1000 IlA 

VOH High level Output Voltage Vee 7" Min, V 1H = 2V DM54 2.4 3.4 2.4 3.3 2.5 3.4 N/A 

2.4 
V 

V 1L = Max, IOH :; Max DM74 3.4 2.4 3.2 2.7 3.4 2.7 3.4 

IOl low Level Output Current DM54 16 2 4 N/A 
rnA 

DM74 16 3.6 8 20 

VOL Low level Output Voltage Vee = Min DM54 0.2 0.4 0.15 0.3 0.25 0.4 N/A 

V'H = 2V 
IOL = Max 

DM74 0.2 0.4 0.2 0.4 0.35 0.5 0.5 V 

VIL == Max 10L =4mA DM74 0.4 C 

~ 

"" 

I, Input Current at Maximum V, ~ 5.5V 1 0.2 1 ~ 
input Voltage 

Vee =-Max 
V, = 7V 

"rnA (J1 
0.2 ~ 

IIH High Level Input Current V, = 2.4V 
....... 

40 20 C Vee = Max 
V, = 2.7V 40 50 

IlA 
~ 

I'l Low level Input Current V, = 0.3V -0.36 ~ 
Vee = Max V, = O.4V -1.6 - -{l.6 mA (X) 

V, = 0.5V -2 0) 

i-
lOS Short Circuit Output Current Vee = Max(2) DM54 -20 --55 -3 -15 -30 -130 N/A (/) rnA 

DM74 18 -55 -3 -15 30 -130 -40 -100 to) 
(X) 

ICCH Supply Current, All Outputs High DM54 30 43 2.2 4.4 6.1 10 N/A 0) 
Vee = Max,31 

DM74 50 
mA 

30 2.2 4.4 6.1 10 50 .75· "'m 
ICCl Supply Current, All Outputs Low Vee = Max(4) 36 57 3.8 6.68 rnA X 

0 
r-

Notes C 
(1) All typical values are at V CC = 5V, T A = 25~C .• f/) 

(2) Not more than one ou'tput should be shorted at a time, and for DM54LS/OM74LS-arid DM74S;- duration -of short Circuit should nof-exceed one second. <: 
(31 teCH js measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded. m 
(41 ICCL is measured with all outputs open Jnd all inputs at 4.5V. 6 
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Switching Characteristi.cs at Vee = 5V, TA = 25°C 

tPLH (ns) 

CONDITIONS Propagation Delay Time. 
DEVICE I 

(FROM fNPUT A OR 13) low-to-High level Output 

TYP MAX 
'0 

86 I CL = 15 pF Other Input low 15 23 

RL =400n· Other Input High 18 30 

l86 I CL =50 pF Other Input Low 37 60 

RL =4k12 Other In'put High 25 60 

LS86 I CL = 15 pF Other Input Low .12 23 
RL ';2k12 Other Input High 18 30 

LS386 I CL = 15 pF Other Input'Low 12 23 

RL = 2k12 Other Input High 18 30 

'S86 ICL,= 15pF 'Other Input Low 7 10c5 

RL = 28012 Other Input High 7 10.5 

-I 
~ 
w 

tPHL (ns) 
PrOpagation Delay Time. 

. High-to-low level Output 

.TYP MAX 

11 17 

'13 22 

21 60 

35 50' 

' 10 .17 

13 22 

10 17 
' 13 22 

6:5 '10 

6.5 10 

~ 
en en -

c s: 
en .po. 
...... 
0 s: 
~ 
CO 
0» 
'i-en 
w 
CO 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 

PARAMETER CONDITIONS Hl03 

MIN TVP(l) MAX MIN 

VIH High Level Input Voltage 2 2 

VIL Low Level Input Voltage O.B 

VI Input Clamp Voltage Vee = Min, I, = -:-B rnA -1.5 

10H High Level Output Current -500 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
2.4 3.4 2.4 

V'L = O.BV, IOH = -500/lA 

10L Low Level Output Current 20 

VOL Low Level Output Voltage Vee = Min, ViH = 2V 
0.2 

V'L = O.BV, IOL = 20 mA 
0.4 

II Input Current at Maximum I nput Voltage Vee = Max, V, = 5.5V 1 

IIH High Level Input Current AnyJorK 50 

Clear 100 

Preset 
Vee = Max, V, = 2.4V 

N/A 

Clock 0 -1 0 

IlL . Low Lev,;1 I nput Current Any J or K -1 -2 

Clear -1 -2 

Preset 
Vee = Max, V, = O.4V 

N/A 

Clock -3 -4.B 

los Short Circuit Output Current Vee = Max(2) -40 -100 -40 

Icc Supply Current Vee = Max, (3) 40 76 

" Notes 
.(1) All typical values are atVCC = 5\1, TA = 25°C. 
(2) Not more than one output should be shorted at a time,.and duration of short.circuit should not exee"ed one second. 
(3) With all outputs open, ICC is measured with the 0 and Q outputs hidh in turn. At ~he.time of measurement, the clock" input is grounded. 

" 

-

~ 
DM54H/74H 

CJ) 
Hl0i Hl08 UNITS CJ) 

TYP(l) MAX MIN TVP(l) MAX 

2 V 

O.B O.B V 

-1.5 -1.5 V '" 

-500 -500 /lA 

3.4 2.4 3.4 V 

20 20 mA 

0.2 0.4 0.2 0.4 V 

1 1 mA 
0 

50 50 .~ 
100 200 iJ.A !: 
100 100 ...... 

-1 0 -1 mA 0 
3: 

-1 -2 -1 -2. ~ -1 -2 -2 -4 :J: 
-2 mA ... -1 -2 -1 0 

-3 -4.B -6 '-9.6 W 

-100 .-40 -100 rnA 
J:: ... 
0 

40 76 40 76 mA en 
:J: ... 
0 

'00 

0 
C· 
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·f 
", 
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Switching Characteristics atVcc =5V,TA =25°C ~. 
PARAMETER 

FROM TO 
CONDITIONS MIN TYP MAX UNITS tJ) 

(INPUT) (OUTPUT) tJ) 

fMAX Maximum Clock Frequency 40 50 MHz 

tpLH Propagation Delay Time, 
Preset or Clear OorO 8 12 

Low-to-High Level Output 
, ns 

tpHL Propagation Delay Time, I Clock High 15 20 
Preset or Clear I Oar 0 ns 

High-to-Low Level Output 'Clock Low CL = 25pF, RL = 280[2 23 35 

tpLH Propagation Delay Time, 
10 15 

Low-to-High Level Output 
OorO Clock ns 

tpHL Propagation Delay Time, 

High-to-Low Level Output 
16 20 

tw Pulse Wi.dth Clock High 10 

Clock Low 15 ns 
C 

Clear or Preset Low 16 3: I 

.:.., 
c.n tSETUP Setup Time(4) I High Level Data lOt 

U1 
~, I Low Level Data 13t 

ns ....... 
C 

tHOLD Hold Time(4) ot ns 3: 
~ 

Notes :::t 
(4) 4. The arrow indicates that the falling edge of the clock pulse is used for reference. ~ 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 

OM54174 

PARAMETER CONDITIONS 121 

MIN TYP(1) MAX 

VT+ Positive-Going Threshold Vol~age at A Input Vee = Min' 1.4 2 

VT- Negative·Going Threshold Voltage at A Input DM54 0.8 1.4 
Vee = Min I DM74 0.8 1.4 

VT+ Positive-Going Threshold Voltage at B Input Vee = Min 1.55 2 

VT- Negative-Going Threshold Voltage at B Input DM54 0.8 1.35 -Vee = Min 
DM74 0.8 1.35 

V, Input Clamp Voltage 
Vee = Min 

I, =-12 mA -:1.5 

I, =-18 mA 

IOH High Level Output Current -400 

VOH High Level Output Voltage Vee = Min DM54 2.4 3.4 

IOH =-400!lA DM74 2.4 3.4 

IOL Low Level Output Current DM54 16 

DM74 16 

VOL bow Level Output Voltage 10L = 4 mA 

Vee = Min 10L = 8 mA I DM74 

IOl=16mA 0.2 0.4 

I, Input Current at Maximum Input Voltage 
Vee = Max 

V, = 5.5V l' 

V, = 7V 

I'H High Level input Current AlorA2 40 

Vee ~ Max 
V,=2.4V 

B 80 

V, ~ 2.7V All 
- I,L Low Level I nput Current AlorA2 -1.6 

Vee = Max, V, = 0.4V B -3.2 

Clear N/A 

los Shor:t Circuit Qutp!.!t Current DM54 -20 -55 
Vee = Max(2) 

DM74 ~18 -55 

Icc' Supply Current· Quiescent 13 25 
Vee = Max 

Triggered 23 40 

Notes 
(1) All typical values are at VCc'= 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time, and for DM54LS221/DM74LS221, duration of short c-ircuit should not exceed one second. 

LS22:1 To Be Announced· In 1976 

- - - .-

~ 
DM54LS/74LS en 

LS221 UNITS .en -MIN TYP(1) MAX 

1.0 2 V 

0.7 1.0 
V 

0.8 1.0 

1.0 2 V 

0.7 0.9 
V 

0.8 0.9 

-1.5 
V 

-400 !lA-

2.5 3.5 

2.7 3.5 
V 

4 

8 
mA 

0.25 0.4 

0.35 0.5 V 

mA e 
0.1 ~ 

(J1 

!lA 
~ ........ 

20 e 
-{).36 

~ 

-{).44 - rnA ~ ... 
-{).54 N ... 

-30 -150 r-
mA en -30 -150 N 

4.7 11 N ... 
·mA 

19 27 0 
i. 
en 
~ 

~. 
"'"._-----



Switching Characteristics at Vee =" 5V, TA = 25°C ~ 
DM54/74 DM54LS/74LS en .FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

121 LS221 UNITS en 
CONDITIONS MIN l'YP MAX CONDITIONS liniN TYP MAX 

tpLH Propagation Delay Time, low-ta-High Level Ol/tput AlorA2 Q 45 70 45 70 ns 

tpLH Propagation Delay Time, Low-ta-High lev.el Output B Q 35 55 35 55 "ns 

tpLH Propagation Delay Time, Low-ta-High Level Output Clear Q CT ~ 80 pF N/A CT ~ 80 pF 65 ns 

tpHL Propagation Delay Time, High-ta-low Level Output AlorA2 Q RINT to Vee 50 80 RT ~ 2 ksl 50 80 ns I 

I 

tpHL ~ropagation Delay, Time, High-ta-Low Level Output B Q 40 65 40 65 ns 

tPHL Propagation Delay Time, High-ta-Low level Output .. Clear Q 
"CL ·= 15 P~ N/A CL ~ 15pF 55 ns 

twroUT) Output Pulse Width 
Internal Timing f:!esistor 

Rl ~ 400H CT ~ 80 pF 

RINT to 'Icc 
70 110 150 

RL ~ 2 kll· CEXT ~ 80 pF 

REXT ~ 2 kH 
70 120 150 

Zero-Timing Capacitance 
CT ~ 0 

30 50 
GexT - a 

20 
RINT to Vee . REXT ~ 2kH 

47 70 ns 

AI, A2 or B QorQ 
CT - 100 pF 

600 700 800 
CT - 100 pF 

600 670 750 

External Timing Resistor 
RT ~ 10 kH' RT ~ 10 kS! 

CT ~ lpF CT -lpF 
, 6 7 8 6 6J 7"5 ms 

RT~10kll Rr~ 10kH 

tWUN) Input Pulse Width 50 40 ' ns 

.:., 

..... twrcLEAR) Clear Pulse Width N/A· 40 ns 

dv/dt Rate of Rise or Fall Schmitt Input, B 1 1 Vis 
of Input Pulse Logic Input, A 1 1 Vips 

REXT External Timing. Resistance DM54 lA 30 DM54 L4 70 
C DM74 DM74 lA 

ks! 
1A 40 100 

3: 
CEXT External Timing Capacitance 0 1000 0 1000 pF U1 

tsETUP Clear-Inactive State Setup; Time - N/A 15 ns ~ 
" ....... 

Duty Cycle RT ~ 2 kll 67 RT ~ 2 kSl 67 C 
"gO 

% 3: RT = Max 90 Rl' = Max RT 
-.J -R EXT ~ .... 
N .... 
I-
en 
N 
N .... 
0 
::s 
CD 

en 
:r 
0 
fit 

_ .. __ ... __ ._._ ... _-_ .. _--
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 

DM54/74 

PARAMETER CONDITIONS 123 

MIN TVP(1) MAX 

VIH High Level Input Voltage 2 

Vll Low Level Input Voltage DM54 0.8 

DM74 0.8 

VI Input Clamp Voltage . I II ~-12 mA -1.5 
Vec~Mtn I II ~-18 mA 

IOH High Level Output Current -800 

VOH High Level Output Voltage DM54 2.4 3.4 
Vee ~ Min, IOH " Max(3) 

DM74 2.4 3.4 

IOL Low Level Output Current DM54 16 -
DM74 16 

VOL Low Level OutpU( Voltage DM54 0.2 0.4 
Vee ~ Min IOL ~ Max 

(3) DM74 0.2 0.4 , 
IOL ~ 4 mA DM74 

II Input Current at Maximum Input Voltage VI ~ 5.5V 1 
Vee ~ Max 

VI ~ 7V 

IIH High Level I nput Current VI = 2.4V 40 
Data Inputs 

VI = 2.7V 
Vee = Max 

VI = 2.4V 80 
Clear Input 

VI = 2.7V 

III Low Level Input Current Data Inputs -1.6 
Vee = Max, VI = O.4V 

Clear Input -1.6 

lOS ·Short Circuit Output Current Vee = Max(2)(3) -10 -40 -

ICC Supply Current (Quiescent oiTriggered) LS122 
Vee = Max(4)(5)(6) 

Others 46 66 

_ .. __ .. --_ .... _-_._ ... _--------- ---- ----------------_ .. -------------- --- -- -

~ 
DM54l/74L DM54 LSn4 LS en 

L123A LS122, LS123 UNITS en 
MIN TVP(1) MAX MIN TVP(1) MAX 

2 2 V 

0.7 0.7 
V 

0.8 0.8 

-N/A 
V 

-1.5 

-200 -400 /lA 

2.4 3.4 2.5 '3.5 
V 

2.4 3.4 2.7 3.5 

2.0 4 
mA 

3.6 8 0 
0.22 0.3 0.25 0.4 ~ 

V U1 
0.4 0.35 0.5 ~ ....... 

0.25 0.4 - C 

0.1 
~ .... 

mA ~ 0.1 r en 
10 .... 

N 
20 /lA N 

10 ~ 
N 

20 W 
':.00 

-{J.18 -{J.4 N 
mA W 

-0.18 -{J.4 l> 
-2.5 -12 -30 -150 mA C 

C 

6 11 !!. 
mA 0 

5 7.5 12 20 ::l 
(1) 

en =r 
S 
(II 

---------_ .. _---------------------_."-_._------------------------------
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Switching Characteristics at Vee = 5V, TA = 25°C 

DM54i74 ,DM54l,n4L DM54LSn4LS 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 123 Ll23A L5122, L5123 

CONDITIONS MIN TV" MAX CONDITIONS MIN TVP MAX CONDITIONS, MIN TVP MAX 

tpLH Propagation Delay Time, A 22 33 120 175 22 33 
LON-ta-High Level Output 

Q 
B 19' 28 86 135 29 44 

~L Propagation Delay Time, A Q 30 40 120 180 30 '45 

High-ta-Low Level Output CexT = 0 CEXT = 0 CEXT = 0 B , 27 36 86 135 37 56 

tpHL .Propagation Delay Time, 
REXT =5 k~ REXT = 32 k~ REXT = 5 k~ 

High-to-Low Level Output 
Q CL = 15 pF 18 27 CL ~50pF 45 65 CL = 15 pF 18 27 

Propagation Delay Time, 
Clear RL = 400n RL = 4 kn RL "2 kn 

tPLH Q 30 40 95 
Low-to-High LeverOutput 140 30 45 

twOIMINI Minimum Width of Pulse 

at Output Q 
Aor B Q 45 65 220 330 116 200 

twa Width of Pulse at Output Q CEXT = 1000 pF C"XT = 1000 pF CEXT = 1000 pF 

AorB Q 
REXT = 10 kn 

2.76 
CL = 15pF 

3.03 3.37 
REXT = 100 kn 

CL = 50 pF 
30.6 34.0 37.4 

REXT = 10 kn 

CL = 15 pF 
4 4.5 5 

RL = 400~ RL = 4 kn RL = 2 kn 

tw Pul~e Width A or B Inputs High 40 130 40 
A or B Inputs Low 40 130 40 

, Clear Low 40 130 40 

REXT ,External Timing Resistance ~ 5 25 5 200 5 225 

DM74 5 50 5 400 5 380 

tEXT External Capacitance No Restriction No Restriction No Restriction 

Wiring Capacitance at F 50' 40 50 
CWIRE 

RexT/CexT Terminal DM74 50 50 - 50 

Notes 
(1) 'All typical values are at VCC = 5V, TA = 25°C. 

(2) Not m~re'than one output should be shorted at a time, and for. DM54LS/74LS duration of short circuit should' not exceed one second. 
(3) Ground cEXT to me&sure VOH at a, VOL at Q, or lOS at Q. CEXT is open to measure VOH at Q, VOL at Q, or lOS at Q. 
(4) auiescent ICC is measured (after clearing) with 2.4V applied to all clear and A inputs, B inputs grounded, all outputS open, CEXT = 0.02I'F, and REXT = 25 kn. 
(5) ICC is measured in the triggered state with 2.4V applied to all clear and B inputs. A inputs grounded, all outputs open, CEXT ="O.02.u.F, and REXT = 25 kil. 
(6) With all outputs:open and 4.5V applied to all data and clear inputs, ,ICC is measured after a momentary ground, then 4.5V, is applied to clock. (LS122, LS123) 

LS122. LS123 To Be Announced In 1976 

---- ._- -- ~. .-

~ 
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ns 

ns 

0 s: 
U1 

ns ~ ....... 
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kn s: 
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r-en 
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Electrical Characteristics over recommended operating free-air temperature range (unlesS otherwise noted). 
~ 

DM54n4 DM54lSn4lS DM74S 
0 

PARAMETER CONDITIONS 125,126 lS125, lS126 S134 UNITS f/) 

MIN TVP(1) MAX MIN TVP(1) MAX MIN TVP(1) MAX 

VIH High level'lnput Voltage_ 2 2 2 V 

VIL low leyellnput Voltage DM54 0.8 0.7 N/A 
V 

DM74 0.8 0.8 0.8 

VI Input Clamp Voltage 1,=-12mA -1.5 
Vee = Min V 

1,=-18mA -1.5 -1.2 

IOH High Level Output Current DM54 -2.0 -1.0 N/A 

-u.5 
rnA 

DM74 -5_2 -2.6 

VOH High level Output Voltage Vee = Min, V ,H = 2V DM54 2.4 3.3 2.4 3.4 N/A 
V 

V'L = Max, IOH = Max DM74 2.4 3.1 2.4 3.1 2.4 3.2 

!OL low Level Output Current DM54 16 8 N/A 
rnA 

DM74 16 16 20 

6:> a 

Low Level Output Voltage N/A 
C 

VOL Vee = Min DM54 0.4 0.4 3: 
V ,H = 2V 

IOL = Max 
DM74 0.4 0.5 0.5 V CJI 

V'L = Max IOL = 4mA DM74 0.4 ,po 
....... 

IOIOFF) Off-State (High Impedance State) Vo =O.4V -20 C 
Output Current 

V'L = 0.7V 
Vo = 2.7V 20 3: 

Vee = Max 
Vo =O.4V -40 IlA ~ 

'V,H =2V .... 
V'L =0.8V Vo = 0.5V -50 N 

Vo = 2.4V 40 50 CJI 
':..0 

II Input Current at Maximum'lnput Voltage V, = 5.5V 1 1 N 
Vee = Max rnA en 

, V, = 7.0V 0.1 en .... 
IIH High level Input Current V, = 2.4V 40 

i;.A 
W 

Vee = Max 
V, = 2.7V 20 50 

,po 

IlL Low level I nput Current 
, -t 

V, = OAV -1.6 -0.4 
rnA ::D Vee = Max -V, = 0.5V -2 - I 

los Short Circuit Output Current DM54 -30 -70 -30 -130 NIP. ~ 
Vee = Max(2) rnA >-DM74 -28 -70 -30 -130 -40 -100 ~ 

Icc Supply Current Vee = Max See Table m 
Notes tD 

c C1I All typical values are at V cc = 5V, T A = 25° C. :::I: 
(2) Not' more than one output shoulp be shorted at a time, and for DM54LS/DM74l,..S and DM74S, duratio!,) of short circuit should not exceed one second. ,CD 
(3) Data tor DM54LS/74LS125,126 is preliminary. ill 
LS125, LS126 To Se·Announced'ln 1976 

~--- -- --- --- -- - ---



Supply Currents ~ 
CONDITIONS 

Icc (mA) en 
DEVICE DATA OUTPUT en -

INPUTS CONTROLS MIN TYP(1) MAX 

125 OV .4.5V 32 54 

126 OV OV 36 62 

LS125 OV 4.5V 11 18 

LS126 OV OV 12 21 , 

S134 OV OV 7 13 

5V OV 9 16 

5V 5V 14 25 

Switching Characteristics at Vee = 5V. TA = 25°C 

ro 

DM54n4 DM54Lsn4LS DM74S C 
PARAMETER CONDITIONS 125 126 LS125 LS126 SI34 UNITS s: 

CONDITIONS C11 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX -1=00 

........ 
tpLH Propagation Delay Time, C = 15 pF. R' = 280n 4 6 C 

10 15 10 15 10 15 10 .15 ns s: Low·to-High Level Output CL = 50 pF. RL = 280n 5.5 9 

tpHL Propagation Delay Time, CL = 15 pF. RL = 280n 5 7.5 ~ 
CL = 50 pF 12 18 12 18 12 18 12 18 ns ~ 

High·to·Low Level Output CL - 50 pF. RL - 280n 7 .11 N 
RL =400n C11 

tZH Output Enable Time RL =2k.l1(LS) :... 
12 18 13 19 12 18 13 19 13 19.5 ns N to High Level 0) 

CL = 50 pF. RL "280n en tZL Output Enable Time 
16 25 16 25 16 25 16 25 14 21 ns ~ 

to !-ow Level to) 
-1=00 

tHZ Output Disable Time 
5 8 10 16 5 8 10 16 5.5 8.5 -I 

From High Level 
CL = 5 pF ns 

:xl 
RL =4UOn CL ;, 5 pF. RL = 280n 

I 
tLZ Output Disable Time RL =2 k.l1 (LS) 9 14 14 20 9 14 14 20 9 14 

(f) 
From Low Level 

ns -I 

~ 
m 
tD 
C 

== CD 
iiJ 



Elect~ical Characteristics over recommended operating free-air tempera~ure range (unless ?therwise n~ted). ~ 
DM74S en 

PARAMETER CONDITIONS - S135 UN.ITS en 
MIN TYP(l) MAX 

VIH High Level Input Voltage 2 V 

VIL Ldw Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, 11 = -18 mA -1.2 V 

IOH High Level Output Current -1 mA 

VOH High Lev·el Output Voltage V-ce ':' Min, V IH = 2V, V IL = O.8V, fOH =-1 mA 2.7 3.4 V 

IOL Low Level Output Current 20 ' mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V, V IL = O.8V, IOL = 20 mA 0.5 V 

II Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, VI = 2.7V 50 ./11>, 

IlL Low Level I nput Current Vee = Max, VI = 0.5V -2 mA 
00 
"" lOS Short Circuit Output Current Vee = Max(2) ~O -100 mA C 

IcC Supply Current Vee = Max(3) 65 99 mA 3: 
~ 

Notes en 
~ 

(11 All typical values are at V CC = 5V, T A = 25° C. W 
(21 Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. UI 

(31 ICC is measured with the inputs grounded and-the outputs open. ~ 
0 

- r-
c: 
en 
<: 
m 

- 0 
:::a 

I 

/ Z 
- 0 

:::a 
C) 
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Et en 



Switching Cha~acteristics at Vee =.5V, TA = 25°C ~ 
DM74S 

PARAMETER(4) FROMUNPUT) CONDITIONS S135 UNITS CJ) 

MIN TYP MAX ~ 
1pLH Propagation Delay Time, Low-to-High Level Output 

AorB 
8.5 13 

B or A = L,C= L ns 
tpHL Propagation Delay Time, High-\o-Low Level Output 11 15 

tpLH Propagation Delay Time, Low-to-High Level. Output 8 12 
Propagation Delay Time, High-to-Low Level Output 

Aor B B or A = H, C = L ns 
~L 9 13.5 

tpLH Propagation Delay Time, Low-to-High Level Output 
Aor B B or A = L, C= H 

10 15 
ProPagation Delay Time, High-to-Low Level Output 

ns 
~L 6.5 10 

CL = 15 pF, RL = 280n 
tpLH Propagation Delay Time, Low-to-High Level Output , 8.5 12 

Propagation Delay Time, High-to-Low Level Output 
A or B B or A = H, C =H ns 

tpHL 7 11 

. tpLH Propagation Delay Time, Low-to-High Level Output 
C 

8 12 
Propagation Delay Time, High-to-Low Level OuWut 

A=B ns 
tPHL 9.5 14.5 

tpLH Propagation Delay Time, Low-to-High Level Output 
C A*B 

7.5 11.5 

tpHL Propagation Delay Time, High:to-Low Level Output 8· 12 
ns 

cia 
w 

0 
3: ..... 
-110 
CJ) -W 
U1 

m 
X 
0 
r 
c: 
CJ) 

<: 
m 

, 
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:a 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). ~ 
DM54 LSn4 LS DM74S 

~ PARAMETER CONDITIONS LS136,LS266 S136 UNITS 

'MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

Vll Low Level Input Voltage DM54 0.7 N/A C 
V ~ DM74 0.8 0.8 U1 

VI Input Clamp Voltage Vee = Min, 11 = -18 rnA -1.5 -1.2 V 
oIlIo -:-.. 
C 

IOH High Level Output Current Vee = Min, V IH = 2V 
100 250 IlA ~ 

VIL = Max, VOH = 5.5V ..... 
oIlIo 
~ 

VOH High Level Output Voltage 5.5 5.5 V W 
0) 

IOL Low Level Output Current DM54 4 N/A i-
bM74 

rnA C/) 
8 20 N 

0) 

cb 
'" 

VOL Lew Level Output Voltage Vee = Min DM54 0.25 0.4 N/A 0) 

V IH =2V 
IOL = Max 

DM74 0.35 . 0.5 0.5 V 0 
VIL = Max. IOL = 4 rnA DM74 0.4 

'tJ 
CD 
::J 

It Input Current at Maximum Input Voltage VI = 5.5V 1 (') 
Vee = Max rnA 0 VI =7V 0.2 

~ I IIi High Level Input Current Vec "= Max, VI = 2.7V 40 50 IlA - 8 
III Low Level Input Current VI = OAV -D.6 ... 

Vee = Max 
~2 

rnA m 
VI = 0.5V X 

Icc Supply Current 
(') 

LS136 6.1 10 E Vee = Max(2) rnA 
Others 8 13 50 75 en 

< 
Notes m 
111 All typical values are at Vec = 5V, TA = 25°.C. 0 
(2) . Icc is measured with one input of each gate at 4.5V. the other inputs grounded. and the outputs open. .::IJ - I 

Z 
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Switching Characteristics at Vee = SV, T A = 2S0 C ~ 
DMS4 LS/74 LS DM74S m 

PARAMETER 
FROM 

CONDITIONS LS136, LS266 S136 UNITS m 
(INPUT) 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation D~lay Time, 
18 30 8 12.S ns 

Low-to-High Level Output C 
A or B Other Input Low ~ 

tpHL Propagation Delay Time, 
18 30 7.S 12 UI 

High·to·Low Level Output~ CL = 1SpF ns ~ 
RL = 2 kil (54LS/74LS) 

........ 
C 

tpLH Propagation Delay Time, R L = 280n (74S) 18 30 8 12.S ~ ns 
Low-to-High Level Output 

~ A or B Other Input High 
... 1 

tpHL Propagation Del~y Time, 
18 30 7.S 12 

Co) 
ns en High-to-Low Level Output 

I-
m 
N 
en 

- en 

00 
(J1 

0 
"C 
CD 
::l 

(") 
2-
c;-

f~ (') .... 
0 ... 
~ 
(") 
r0-
C 
m 
< m 
0 
:u 
Z 
0 
:u 
C) 
Dl .... 
CD 
III 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)_ ~ 
DM54/74 DM54LS/74LS CJ) 

PARAMETER CONDITIONS 365,366,367,368 
LS365, LS366 CJ) 

UNITS -LS367, LS368 

- MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

VIL Low Level I nput Voltage DM54 0.8 0.7 
V 

DM74 0.8 0.8 

VI Input Clamp Voltage II ~-12 mA -1.5 
Vee ~ Min 

II ~-18 mA 
V 

-1.5 

IOH High Level Output Current DM54 -2.0 -1.0 0 mA 
DM74 -5.2 -2.6 s: 

VOH High Level Output Voltage Vec~ Min, V IH ~ 2V 
U1 

DM54 2.4 3_1 2.4 3.4 ,J:o 
V "-V 1L ~ Max, IOH ~ Max DM74 2.4 3.1 2.4 3.1 0 

IOL Low Level Output Current DM54 32 8 s: 
mA ~ DM74 32 16 

00 
0"> 

tAl 
VOL Low Level Output Voltage Vee ~ Min IOL~8mA 0.4 0) 

VIH ~ 2V IOL ~ 16 mA, DM74 0.5 V 
U1 
W 

VIL ~ Max IOL ~ 32 mA 0.4 0) 
0) 

IOIOFFI Off-State (High Impedance State) Output Current Va ~ 0.4V -40 -20 W Vee ~ Max 
Va ~ 2.4V 40 /lA 0) 

V IH ~ 2V ~ 

Va ~ 2.7V 20 W 
0) 

II Input Current at Maximum Input Voltage VI ~ 5.5V 1 00 
Vee~Max mA -I VI ~ 7.0V 0.1 

::0 
IIH High Level I nput Current 

Vee ~ Max 
VI~2.4V 40 (J) 
VI ~ 2.7V 20 

/lA 
-I 

IlL Low Level I nput Current VI ~ 0.5V, Both G Inputs at 2V -40 -20 /lA ~ 
A Input 

Vee ~ Max VI ~ 0.4V, Both G Inputs at O.4V -1.6 --0.4 
m 

mA :I: 
G Input Vlo=O.4V -1.6 -0.4 

~ 
lOS Short Circuit Output Current Vee ~ Max(2) -40 -115 -30 -130 inA 

ttl 
Icc Supply Current 365, LS365,367, LS367 65 85 22 28 c: 

Vee = Max mA :::I: 
366, LS366,368,LS368 59 77 20 26 ~ ... 

(II 



Switching Characteristics at Vee = 5V, TA = 25°C ~ 
DM54n4 DM54lSn4lS 

PARAMETER 
CJ) 

365,367 366,368 lS365,lS367 lS366,lS368 UNITS CJ) 
CONDITIONS CONDITIONS 

TYP MAX TYP MAX TYP MAX TYP MAX 

tpLH Propagation Delay Time, low-to-High level Output 10 16 11 '17 . 16 17 ns 

tpHL Propagation Delay Time, High-to-low level Output .14 22 10 16 22 16 ns 

tZH Output Enable Time to High level 
CL = 50 pF, RL = 400Q 

21 35 21 35 
CL = 15 pF, RL = 2 kQ 

35 35 ns , 

tZL Output Enable Time to low level 24 37 24 37 37 37 ns 

tHZ Output Disable Time From High level 6 11 6 11 11 11 ns 
CL = 5 pF, RL = 400Q CL = 5 pF, RL = 2 kQ 

tLZ Output Disable Time From low level 16 27 16 27 27 27 ns 
0 

Notes s: 
U'I 

(1) All typical values are at V CC = SV, T A = 2So C. .a:a. 
(2) Not more than one output should be shorted at a time, and duration of short circuit shou-Id not exceed one second. ...... 
(3) Data for DMS4LS/74LS is preliminary. 0 s: 
LS365. LS366, LS367, LS368 To Be Announced In 1976 - ~ 
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National Semiconductor 
54I74 MSI DEYICES . 

Section 2 



~ 54/74 MSI 

RATINGS 

Maximum Allowable 
Supply Voltage 

Guaranteed Operating 
Supply Voltage Range 

Maximum Input Voltage 

Maximum Voltage to Open-
Collector Outputs* 

Operating Free-Air 

Temperature Range 

Storage Temperature Range 

54/74 54H/74H 

SERIES SERIES 

7 7 

154 

5.5 5.5 

7 7 

154 

* Except for selected high voltage types, as specified in electrical tables. 

Max Ratings/Operating Conditions 

54L/74L 54LS/74LS SERIES 54S/74S 

SERIES DIODE EMITTER SERIES 
INPUTS INPUTS 

8 7 7 7 

4.50 to 5.50 

4.75 to 5.25 

5.5 7 5.5 5.5 

8 7 7 7 

-55 to +125_ 

o to +70 

-65 to +150 

UNITS 

v 

V 

V 

V 



~ 54/74 MSI ", Table of Contents 

Page 
Package 

Device No. Description No. J N W , 
Mil Coml Mil Coml Mil Coml 

DM5441A/DM7441A BCD/Decimal DecoderslDrivers 2·1 .' • • • • 
DM5442/DM7442 BCD/Decimal Decoders 2·3 • • • • • 
Dryl54L42A/DM74L42A BCDlDecimal Decoders 2·3 • • • • • • 
DM54LS42/DM74LS42 BCD/Decimal Decoders 2·3 • • • '. • • 
DM5445/DM7445 BCD/Decimal Decoders/Drivers' 2-6 • • • • • 
DM5446A/DM7446A BCD/7 ·Segment DecoderslDrivers 2·8 • • • • • • 
DM5447A/DM7447A BCD/7 ·Segment Decocjers/Drivers 2·8 • • • • • .-
DM54LS47/DM74 LS47 BCD!7·Segment Decoders/Drivers 2·8 • • • • • • 
DM5448/DM7448 BCD/7·Segment Decoders/Drivers 2-8 • • • • • • 
DM54LS48/DM74LS48 BCD/7 ·Segment Decoders/Drivers 2-'8 • • • • • • 
.DM54 LS49/DM74 LS49 BCD/7 ·Segment Decoders/Drivers 2·8 • • • • • • 
DM54 75/DM74 75 Quad Latches 2·14 ,. '. • • • • 
DM54L75A/DM74L75A Quad Latches 2·14 • • • • • • 
DM54LS75/DM74LS75 Quad Latches 2·14 • • • • • • 
DM54LS77 /DM74LS77 Quad Latches 2·14 • • • • • • 
DM5483/DM7483 4·BitBinary Adders with Fast Carry 2·17 • • • • • 
DM54LS83A/DM74LS83A 4·B it Binary Adders with Fast Carry 2-17 • • • • • • 
DM5485/DM7485 4·Bit Magnitude Co~parators 2-21 • • • • • 
DM54L85/DM74L85 4·Bit Magnitude Comparators 2·21 • • • • • • 
DM54LS85IDM74LS85 4·Bit Magnitude Comparators 2:21 • • • • • • 
DM5488/DM7488 256:Bit Read Only Me,mories , 2·25 • • • • • 
DM5489/DM7489 64-Bit, Read/Write Memories 2·28 • • • N/A 
DM54L89A/DM74L89A 64·Bit ReadIWrite Memories 2·28 • • • • • • 
DM5490A/DM7490A Decade, Divide by 12"and Binary Counters 2·30 • • • • • .-

, DM54L90/DM74L90 Decade, Divide by 12, and Binary Counters 2·30 • • • ., • • 
DM54LS90/DM74Ls90 Decade, Divide by 12, and Binary Counters 2·30 • • • • • • 
DM5491A/DM7491A 8-Bit Serial Shift flegisters 2·34 e' • • • • • 
DM54L91/DM74L91 8·Bit Serial Shift Registers 2·34 • • • • • • 
DM5492A/DMJ:492A Dec'ade, Divide by 12, and Binary Counters 2·30 • • ., • .- • 
DM54LS92/DM74 LS92 Decade, Divide,by 12, and Binary Counters 2'30 • • • • • • 
DM5493A/DM7493A Decade, Divicje by 12, and Binary Counters 2·30 • • • • • • 
DM54L93/DM74L93 Decade, Divide by'12', and Binary Counters 2·30 ,.' • ,. ., • • 
DM54L$93/DM74 LS93 Decade, Divide by 12,and Binary Counters 2·30 • • • • • • 
DM5495/DM7495 4·Bit Parallel Access Shift Registers 2·36 • • • • .' DM54L95/DM74L95 4·Bit Parallel Access Shift Registers 2·36 • • • • • • 
DM54LS95B/DM74LS95B 4·Bit Parallel ,Access Shift Registers 2·36 • • • • • • 
DM5496/DM7496 5·Bit Shift Registers 2.:39 • '. • • • 
DM54LS96/DM74 LS96 5·Bit Shift Registers 2·39 • • • • • • 
DM54L98/DM74L98 4·Bit Storage Registers 242 • • • • • • 
DM54LS124/DM74LS124 Dual VO,ltage Controlled Oscillators 2-44 • • • • • • 
DM54LS138/DM74LS138 Decoders/Demultiplexers ~ 246 • • • • • • 
DM74S138 Decoders/Demultiplexers 246 N/A • N/A 
DM54LS139/DM74LS139 Decoders/Demultiplexers 246 • • • • • • 
DM74S139 Decoders/Demultiplexers 246 N/A • N/A 
DM54141/DM74141 BCD/Decimal Decoders/Drivers 2-1 • • • • • 
DM54145/DM74145 BCD/Decimal Decoders/Drivers 2·6 • • • • • 
DM54147/DM74147 Priority Em;oders 2·49 • • ,. • • 
DM54148/DM74148 Priority Encoders 2·49 • ., • • • 
DM54150/DM74150 Data Selectors/Multiplexers ;1·53 • • • • • 
DM54151A/DM74151A Data Selectors/Multiplexers 2-53 • • • • • 
DM54LS151/DM74LS151 Data Selectors/Multiplexers 2·53 • • • • • • 
DM745151 Data Selectors/Multiplexers 2·53 N/A • N/A 
DM54153/DM74153 Dual 4·Line to l·Line Data Selectors/ 2·57 • • • • • 

Multipl,exers 
QM54LS153/D,M74LS153 Dual 4·Linti to l·Line Data Selectors/ 2·57 ' • • • • • • 

Multiplexers . 

. ., 
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Mil Coml Mil Coml Mil Coml 

DM74S153 Dual 4-Line to 1-Line Data Selectors/ 2-57 N/A • N/A 

Multiplexers 
DM54154/DM74154 4-Line to 16-Line Decoders/Demultiplexers 2·60 • • • (F) (F) 

DM54L 154A/DM74L 154A 4-Line to 16-Line Decoders/Demultiplexers 2-60 • • • • (F) (F) 

DM54LS154/DM74LS154 4-Line to 16,Line Decoders/Demultiplexers 2-60 • • • • (F) (F) 

DM54155/DM74155 Dual 2·Line to 4·Line Decoders/ 2-63 • • • • • 
Demultiplexers 

DM54LS155/DM74LS155 Dual 2·Line to 4-Line Decoders/ 2-63 • • • • • • 
Demultiplexers 

DM54156/DM74156 Dual 2-Line to 4-Line Decoders/ 2-63 • • • • • 
Demultiplexers 

DM54LS156/DM74LS156 Dual 2-Line to 4-Line Decoders/ 2-63 • • • • • • 
Demultiplexers 

DM54157/DM74157 Quad 2-Line to 1·Line Data Selectors/ 2-66 • • • • • 
Multiplexers 

DM54L 157A/DM74L 157 A Quad 2-Line to 1-Line Data Selectors/ 2-~6 • • • • • • 
" Multiplexers 

DM54LS157/DM74LS157 Quad 2-Line to 1·Line Data Selectors/ 2-66 • • • • • • 
Multiplexers 

DM74S157 Quad 2·Line to 1-Line Data Selectors/ 2-66 N/A • N/A 

Multiplexers 
DM54LS158/DM74LS158 Quad 2-Line to 1-Line Data Selectors/ 2·66 • • • • • • 

Multiplexers 
DM74S158 Quad 2-Line to 1-Line Data Selectors/ 2-66 N/A • N/A 

Multiplexers 

DM54160A/DM74160A Synchronous 4-Bit Counters 2·70 • • • • • 
DM54 LS160/DM74LS160 Synchronous 4-Bit Counters 2-70 • • • • • • 
DM54161A/DM74161A Synchronous 4·Bit Counters 2-70 • • • • • 
DM54LS161/DM74LS161 Synchronous 4-Bit Counters 2-70 • • • • • • 
DM54162A/DM74162A Synchronous 4-Bit Counters 2-70 • • • • • 
DM54LS162/DM74LS162 Synchronous 4-Bit Counters 2-70 • • • • • • 
DM54163A/DM74163A Synchronous 4-Bit Counters 2-70 • • • • • 
DM54LS163/DM74LS163 Synchronous 4·Bit Counters 2-70 • • • • • • 
DM54164/DM74164 8·Bit Serial In/Parallel Out Shift Registers 2-76 • • • • • 
DM54L 164A/DM74L164A 8-Bit Serial In/Parallel Out Shift Registers 2·76 • • • • • • 
DM54LS164/DM74LS164 8-Bit Serial In/Parallel Out Shift Registers 2-76 • • • • • • 
DM54165/DM74165 8-Bit Parallel In/Serial Out Shift Registers 2-79 • • • • • 
DM54L 165A/DM74L 165A 8-Bit Parallel In/Serial Out Shift Registers 2-79 • • • • • • 
DM54166/DM74166 8-Bit Parallel In/Serial Out Shift Registers 2-82 • • • • N/A 
DM54LS168/DM74LS168 Synchronous 4-Bit Up/Down Counters 2-85 • • • • • • 
DM54LS169/DM74LS169 Synchronous 4·Bit Up/Down Counters 2.85 • • • • • • 
DM74170 4 by 4 Register Files 2·91 • • N/A 

DM54LS170/DM74LS170 4 by 4 Register Files 2·91 • • • • • • 
DM54173/DM74173 TRI-STATE Quad D Registers 2-96 • • • • • 
DM54LS173/DM74LS173 TRI-STATE Quad D Registers 2-96 • • • • • • 
DM54174/DM74174 Hex/Quad D Flip-Flops with Clear 2-98 • • • • • 
DM54LS174/DM74LS174 Hex/Quad D Flip·Flops with Clear 2-98 • • • • • • 
DM74S174 Hex/Quad D Flip-Flops with Clear 2-98 N/A • N/A 

DM54175/DM74175 Hex/Quad D Flip-Flops with Clear 2-98 • • • • • 
DM54LS175/DM74LS175 Hex/Quad D Flip-Flops with Clear 2-98 • • • • • • 
DM74S175 Hex/Quad D Flip-Flops with Clear 2-98 N/A • N/A 

DM54176/DM74176 Presettable Decade and Binary Counters 2-101 • • • N(A 

DM54177 /DM74177 Presettable Decade and Binary Counters 2-101 • • • N/A 
DM54180/DM74180 9-Bit Parity Generators/Checkers 2-105 • • • • • 
DM54181/DM74181 Arithmetic Logic Unit/Function Generators 2-107 • • • N/A 

DM54182/DM74182 Look-Ahead Carry Generators 2·113 • • • N/A 
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DM74S182 Look-Ahead Carry Generators, 2-113 N/A • NiA 

~M54184/DM74184 BCD-to-Binary and Binary-to-BCD Converters 2-116 • • • • '. M541B5A/DM74185A BCD-to-Binary and Binary-to-BCD Converters 2·116 • • • • • 
, DM54187/DM74187 1024-Bit Read Only Memories 2-122 • • • N/A 

DM54L187A/DM74L 187A 1024-Btt Read Only Memories 2-122 ., • • • • • 
DM54S189/DM74S189 TRI-STATE 64-Bit Read/Write Memories 2-125 • • • N/A 

DM541901.DM74190 Synchronous Up/Down Counters with 2-128 • • " • • • 
Mode Control 

DM54LSI9Q/DM74LS190 Synchronous Up/Down Counters with 2-128 • .- ,. • • • 
Mode Control 

DM54191/DM74191 Synchronous Up/Down Counters with 2-128 • • • • • • 
Mode Control 

DM54LS191/DM74LS191 Synchronous Up/Down Counters with ?-128 ,. • • • • • 
Mode Control 

DM54192/DM74192 Synchronous Up/Down Counters with 2-133 • • • • • 
Dual Clock 

DM54L192/DM74L192 Synchronous Up/Down Counters with 2-133 '. • • • • • 
Dual Clock 

DM54LS192/DM74LS192 Synchronous Up/Down Counters with 2-133 ' • • • • • • 
Dual Clock 

DM541 93/DM74 193 Synchronous Up/Down Counters with 2-133 • • • • • 
Dual Clock 

DM54L193/DM74L193 Synchronous Up/Down Counters with 2-133 - • • • • • • 
Dual Clock 

DM54LS193/DM74LS193 Synchronous Up/Down Counters with 2-133 • • • • • • 
Dual Clock 

DM,541 94/DM74 194 4-Bit Bidirectional Universal Shift Registers 2-140 • .' • • • 
DM54LS194A/DM74LS194A 4-Bit Bidirectional Universal, Shift Registers 2-140 • • • • • • 
DM74S194 4-Bit Bidirectional Universal Shift Registers 2-140 N/A • N/A 

DM54195/DM7419'5 4-Bit Parallel Access ShiftRegisters 2-144 • • • • • 
DM54LS195A/DM14LS195A 4-Bit Parallel Access Shift Registers 2-144 • ,. • • • • 
DM74S195 4-Bit Parallel Access Shift Registers 2-144 N/A • N/A 

DM54196/DM74 1 96 Presettable Decade and Binary Counters 2-101 • • • • N/A 

DM54LS196/DM74LS196 Pr~settable Decade and Binary Counters 2-101 • • • • • • 
DM54197/DM74197 Presettable Decade and Binary Counters 2.101 • • . , , . N/A 

DM54LS197/DM74LS197 Presettable Decade and.Binary Counters 2-101 • • • • • • 
DM54198/DM74198 8-Bit Shift Registers 2-148 • • • • N/A 

DM54199/DM74199 8-Bit Shift Registers 2-148 • • • • N/A 

DM54S200/DM74S200 TRI-STATE 256-Bit Read/Write Memories 2-154 • • • • • 
DM54S206/DM74S206 256-Bit Read/Write Memories with Open- 2-157 • • • • • 

Collector Outputs 
DM54251/DM74251 TR I-STATE Data Selectors/Multiplexers 2-160 • • • • • 
DM54LS251/DM74LS251 TR I-STATE Data Selectors/Multiplexers 2-160 • • • • • • 
DM74S251 TR I-STATE Data Selectors/Multiplexers 2-160 N/A • N/A 
DM54 LS253/DM74 LS253 TR I-STATE Data Selectors/Multiplexers 2-163 • • • • • • 
DM74S253 TRI-STATE Data Selectors/Multiplexers 2-163 N/A • N/A 
DM54LS257/DM74LS257 TR I-STATE Quad 2-Data Selectors/ '2-165 • • • • • • 

MUltiplexers 
DM74S257 TRI-STATE Quad 2-Data Selectors/ 2-165 N/A • N/A 

Multiplexers 
DM54 LS258/DM74LS258 TRI-STATE Quad 2-Data Selectors/ 2-165 • • • • • • 

Multiplexers 
DM74S258 TR I-STATE Quad 2-Data Selectors/ 2-165 N/A • , N/A 

Multiplexers 
DM54LS279/DM74LS279 Quad S-R Latches 2-168 • • • • • • 
DM74S280 9-Bit Parity Generators/Checkers 2-170 N/A • N/A 

, 
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DM74S281 4·Bit Parallel Binary Accumulators 2-173 N/A • N/A 
DM54LS283/DM74LS283 4·Bit Binary Adders witb Fast Carry 2·17 • • • • • • 
DM54S287/DM 74S287 TRI·STATE 1024-Bit Programmable Read 2·177 N/A • N/A 

Only Memories 
DM54S289/DM74S289 64·Bit Read/Write Memories with Open- 2·179 • • • N/A 

Collector Outputs 
DM 54 LS295AIDM 74 LS295A TRI·STATE 4-Bit Parallel Access Shift 2·182 • • • • • • 

Registers 
DM54LS298/DM74LS298· Quad 2-Multiplexers with Storage 2-184 • • • • • • 
DM54LS374/DM74LS374 TRI·STATE Octal 0 Flip·Flops 2-187 • • • • • • 
DM54S387/DM74S387 1 024·Bit Programmable Read Only Memories 2·177 N/A • N1A 
DM54LS395/DM74LS395 TRI-STATE 4-Bit Cascadable Shift Registers 2-189 • • • • • • 
DM54LS6701DM74LS670 TRI'STATE 4 by 4 Register Files 2-191 • • • • • • 
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General Description 
The OM5441 A/OM7441A is a BCO-to-decimal decoder 
designed to drive gas-filled NIXIE tube.s. The device is 
also capable of driving other types of low-current lamps 
and relays. 

An over-range decoding feature provides that if oinary 
numbers between 10 and 15 are applied to the input, 
the least significant bit (0-5) will be decoded on the 
output. 

The DM54141/DM74141 is a BCD-to-decimal decoder 
designed specifically to drive _cold-cathode indicator 
tubes. 

Full decoding is provided for all possible input states. 
For binary inputs 10 through 15, all the outputs are 
off. Therefore the DM54141/0M74141, combined with 

Connection Diagram 
OUTPUTS 

16 " 14 

, 9 ----.....-.. 
OUTPUTS 

DM54/DM7441A,141 

BCD/Decimal Decoders/Drivers 

a minimum of external circuitry, can use these invalid 
codes in blanking leading- and/or trailing-edge zeros in a 
display. 

Input clamp diodes are also provided to clamp negative
voltage transitions in order to minimize transmission-line 
effects. -

Features 

• Drive cold-cathode, numeric indicator tubes directly 

• Fully decoded inputs 

• Low leakage current 
DM5417441A 
DM54/74141 

• Low power dissipation 
DM5417441 A 
DM54174141 

OUTPUTS 

'ND " 
112 11 10 

, c ----.....-.. 
INPUTS 

OUTPUT 

1.aPA@50V 
50pA@55V 

105 mW typical 
55 mW typical 

5441AiJI. (W); 7441A(J), (N), (W); 
54141(J), (W); 74141(J), (N), (W) 

Truth Tables 
5441A/7441A 54141/74141 

INPUT OUTPUT INPUT OUTPUT 
D C B A ON' 

D c B A ON' 

L ·L L 0 
L L H L H 
L H L , L L H L 
L L H H L H H 
L H L 4 H L L 4 

L H H 5 H L H 5 
L H H L L H H L 6 
L H H H 7 H H H 

H 8 H L L L 

H L H H L L H 

lOVER RANGEl lOVER RAN.GEI 

H' L H 0 H L H L NONE 

H L H H H L H H N.QNE 

H H L L H H L L --NONE 

H H H H H L H NONE 

H H -H l- H H H L NONE 

H H H H H H H H NONE 

-
H =High Level, L = Low Level 

* All other outputs are ,off 

2·1 
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Electrical Characteristics over recomme~d~ operating free-air temperature range (unless otherwise noted) 

DM54n4 

PARAMETER CONDITIONS .41A 141 UNITS 

MIN TYP(1) MAX MIN TYP(l) MAX 

V'H High Level Input ".'foltage 2 2 V 

V'L -Low Level (nput Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee =Min, I, =-12 mA N/A -1.5 V 

VOL On·State OutPut Voltage , -55'C to +70'C 2.5 2.5 
Vee = Min, 10 = ?·mA V 

·125'C 3.0 3.0 

10H 'Off-State Reverse Current TA = 125'C 60 

Vee =:= Max 
Vo = 50V TA =70'C 40 

TA = -55'C, O'C, 2S'C 1.8 
IlA 

Vo = 55V 50 

10H Off·State Reverse Current TA = 55'C N/A 5 
for Input Counts 10-15 

Vee = Max, Vo = 30V I TA=70'C N/A 15 
IlA 

VOH Off·State Output Voltage 
Vee = Max 

10 =0.5mA 60 

10 = 1.0 mA 70 
V 

I, Inp~t Current at Maximum 
Vee = Max, V, = 5.5V 1 1.0 mA 

Input Voltage 

I'H High Level Input Curre"nt 
Vee = Max, V, = 2.4V 

A Input 3 40 40 

S, C, or 0 Input 3 40 80 
IlA 

I,,: low Level I npl,It Current 
Vee = Max, V, = 0.4V 

A Input -1.0 -1.6 ·-1.6 
mA 

S, C, or 0 Input -1.0 -1.6 -3.2 

Icc Supply Current Vee = Max(2) 21 36 11 25 mA 

Notes 
(1) All typical values are·at VCC = 5V, TA = 25'C •. 
(2) ICC is measured with all inputs 9rou nded and ou~puts open. -
LogicD iagrams 

5441A17441A 54141/74141 .. 

A i3l .... 1 _ .... 

~~' A (3) ... ... ~t' IV 
~ '~ 

I r~, 

. ~ ~ . 
(16)0 

-.::I. ~.-J!l2 ~'1 ~t' 
(6) 

B 
=tJ 

<-:~3 ~ 
~2 
~3 

K0 rlill4 

~4 ---r:--.,' 

~5 
r--t---' rG~5 e(') 

(11)6 e!!L 
[0~B 

(10), "t-' 

(1) B ~r--c-' k2r-. r ..i!l, 
D~ 

~ (2)g ~~B 
V IV Vee -5 ';j~ 

GND-12 (4) ~ L(:r-. 0 

r~g 

.. 

~-2 
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General Description 

These BCD-to-decimal decoders consist of eight inverters 
and ten, four-input NAND gates. The inverters are 
connected in pairs to make BCD input data available for 
decoding by the NAND gates. Full decoding of input 
logic ensures that all outputs remain off for all invalid 
(10-15) input conditions. 

Features 

• Diode clamped inputs 

Connection Diagram 
INPUTS OUTPUTS 

Vee ' A 

I .. 

r< 

I 

,0 

0' , 9 

" 14 13 12 11 

, J 4 5 6 

OUTPUTS 

5442(J), (W); 7442(J), (N), (W); 
54L42A/74L42AIJ), (N), IW); 
54LS42/74LS42IJ), IN), IW) 

Truth Table 

10 

, 

" 
9 

P-

" 

GNO 

42, l42A, LS42 

NO. BCD INPUT 

D 

0 L 

1 l 

2 L 

3 L 

4 L 

5 L 

6 l 

7 L 

8 H 

9 H 

H 

Cl H 
::; H 
<>: 
> H 
:!: 

H 

H 

H = High Level 
L := Low Level 

C B 

L L 

L L 

L H 

l H 

H L 

H L 

H H 

H H 

L L 

L L 

L H 

L H 

H L 

H L 

H H 

H H 

A 

L 

H 

L 

H 

L 

H 

l 

H 

L 

H 

L 

H 

L 

H 

L 

H 

0 1 

L H 

H L 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

DM54/DM7442,L42A,LS42 

BCD/Decimal Decoders 

• Also for application as 4-line-to-16-line decoders; 3-
line-to-B-line decoders 

• All outputs are high for invalid input conditions 

TYPE 
TYPICAL TYPICAL 

POWER DISSIPATION PROPAGATION DELAY 

42 140mW 17 ns 

L42A 15mW 53 ns 

LS42 35mW 17 ns 

Logic Diagram 

ALL TYPES 
DECIMAL OUTPUT 

2 3 4 5 6 7 8 9 

H H H H H H H H 

H H H H H H H H 

L .H H H H H H H 

H l H H H H H H 

H H L H H H H H 

H H H L H H H H 

H H H H l H H H 

H H H H H L H H 

H H H H H H L H 

H H H H H H H L 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

2-3 



Electrical Characteristics over recommended operating free·air temperature range (unless otherwise noted) 
~ 

DM54/74 DM54L174L DM54LS/74LS 
~. 

PARAMETER CONDITIONS 42 L42A LS42 UNITS en 
MIN TYP(1) MAX MIN TYP(l) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 2 V 

VIL Low Level Input Voltage DM54 0.8 0.7 0.7 
V 

DM74 0.8 0.7 0.8 

VI Input Clamp Voltage -1.5· N/A 
V 

N/A -1.5 

10H High Level Output Current -800 -200 -400 /lA 

VOH High Level·Output Voltage 
DM54 2.4 3.4 2.4 3.4 2.5 3.5 

V'H ~ 2V jloH ~ Max V 
DM74 2.4 3A 2.4 3A 2.7 3.5 

V ,L ~ Max 

10L Low Level Output Current DM54 16 2 4 
mA 

DM74 16 3.6 8 

~I 
VOL Low Level Output Voltage Vee ~ Min IOL ~ 4 mA DM74 0.25 OA 

V ,H ~ 2V DM54 0.2 OA 0.15 0.3 0.25 OA I V 

V ,L ~ Max 
IOL ~ Max 

DM74 0.2 OA 0.2 OA 0.35 0.5 

II I Input Current at Maximum Input Voltage I V, ~ 5.5V 1 0.1 
Vee ~ Max 

I 
mA 

V, ~7V 0.1 

IIH I High Level Input Current I Vee ~Max V, ~ 2.4V 40 10 

V, ~ 2.7V 20 
/lA 

C 
IlL I Low Level Input Current I I V I ~ 0.3V for L42A -{l.18 

rnA ~ 
Vee ~ Max 

V, ~ OAV fOr Others -1.6 -{l.4 U'I 
~ 

los I Short Circuit Output Current I DM54 -20 -55 -3 -15 -30 -130 ........ 
Vee ~ Max(2) rnA C 

DM74 -18 -55 -3 -15 -30 -130 ~ 
Icc I Supply Current I I DM54 28 41 3.0 5.3 7 13 ~ Vee ~ Max(3) 

DM74 
mA ~ 28 56 3.0 5.3 7 13 N 

Notes: s;;: 
(1) All typical values are at Vee:::: 5V, TA:::: 25°C. N 
(2) Not more than one output should be shorted at a time, <y1d for DM54LS/74LS duration of short circuit should no-fexceed one second. ]> 
(3) ICC is measured with all outputs open and all inputs grounded. r-en 

~ 
N 



Switching Characteristics vee = 5V, TA = 25°C 
~ 

DM54/74 DM54L/74L DM54LS/74LS s: 
PARAMETER 42 L42A LS42 UNITS en 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpHl Propagation Delay Time, High-to-Low Level 

Output From A, B, C, or 0 Through 2 14 25 65 130 14 25 ns 

Levels of Logic 

tpHl Propagation Delay Time, High-to-Low Level 

Output From A, B, C, or D Through 3 17 30 70 140 17 30 ns 

Levels of Logic CL = 15 pF CL = 50 pF CL = 15 pF 

tplH Propagation Delay Time; Low-to-High Level RL = 400.11 RL =.4 k.l1 RL = 2 k.l1 

Output From A, B, C, and D Through 2 10 25 30 60 10 25 ns 

Levels of Logic 

tplH Propagation Del-ay Time, Low~to-High Level , 
Output From A, B, C, and 0 Through 3 17 30 35 70 17 30 ns 

Levels of logic 

'" '" 

- 0 
s: 
C11 
~ ....... 
0 s: 
...... 
~ 
.;.. 
N 

~ 
N 
J> 
r-en 
~ 
N 
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General Description 

These BCD-to-decim~1 decoders/drivers consist of eight 
inverters and ten, four-input NAND gates_ The'inverters 
are connected in pairs to make BCD input data available 
for decoding by the, NAND gates_ Full decoding of BCD 
input logic ensures that ,all outputs remain off for all 
invalid (10-15) binary input conditions. These'decoders' 
feature high-performance, NPN output transistors de
signed for use as indicator/relay drivers, or as open
collector logic-circuit drivers. The high-breakdown output 

Cpnnection Diagram " 

INPUTS OUTl'UTS 
v~ ~'A~--~~~C~--~D' '9 7' 

L6 15 

r< 

I 2 

14 13 12 11 

3 4 5 6 

OUTPUTS 

5445(JI. (WI; 7445(JI. (NI. (WI; 
54145(JI. (WI; 74145(JI. (NI. (WI 

Truth Table 

INPUTS 
NO, 

0 C B 

0 L L L 

1 L L L 

2 ,L L H 

3 L L H 

4 L H L 
5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

H L H 

C H L' H 
::; H H L 
~ H H L 
~ 

'H H H , 
H ,H H 

10 '9 

p-

7 
18 

GNO 

A 0 

L L 

H H 

L H 

H H 

L H 

H H 

L H 

H H 

'L H 

H H 

L H 

H fj 
L H 

H H 

L H 

H H 

1 

H 

L 

H 

H 

H 

H 

H 

H 

H 
'H 

H 

H 

H 

H 

H 

H 

DM54lDM7445 ,145 

BCD/Decimal Decoders/Driv~rs 

transistors are 'compatible for fnterfacing with most MOS 
integrated circuits. ' 

Features 

• Full decoding of input logic 
• 80 mAsink.-current capability 
• All outputs are off for invalid BCD inp~t conditions 

Logic Diagram 

OUTPUTS 

2 3 4 5 6 7 8 9 

H" H H H H H H H 

H H H H H H H H 

L H H, H H H H H 

H L H H H H H, H 

H H L H H H H H 

H H ,H L H H H H 

H H H H L H H H 

H H H H H L 'H H 

H H H H 1-1 H L H 

H H H H H H H L 

H H H H H H H H 

H H H H H H H H 

H H H H H H, H H 

H H' H H 'H H H H 

H H, H H H H H H 

H H H H H H' H i-i 

H '= High Level (Off). L =, Low Level (ani 
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~ MSI DM54/DM7445.145 

Electrical Charac.teristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 45,145 UNITS 

MIN TYP(1) MAX 

VIH High Level Input Voltage 2 V 

.. 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee; Min, 'I; ':'12mA' -1.5 V , 

VO(ON) On-State Output Voltage Vee; Min, V IH ; 2V I 'O(ON) ; 80 mA 0.5 0.9 
V 

VIL ;0.8V I IO«()N) ; 20 rnA 0.4 
.... 

VO(OFF) Off-State Output Voltage Vee; Min, VI'" ; 2V I 45 30 

VIL ; 0.8V, IO(OFF) ; 250,uA I V 
145 15 

II Input Current at Maximum 
Vee; Max, VI ; 5.5V 

Input Voltage 
1 mA 

IIH High Level Input Current Vee; Max, VI; 2.4V 40 ,uA 

IlL Low Level Input Current Vee; Max, VI O.4V -1.6 mA 

Icc Supply Current I DM54 43 62 
mA Vee; Max(2) 

I DM74 43 70 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°e. 
(2) ICC is measured with all inputs grounded and Qufputs open. 

Switching Characteristics vee = 5V, T A; 25°C 

DM54/74 

PARAMETER . CONDITIONS 45, 145 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
30 ns 

Low-to-High Level Output CL = 15 pF 

tPHL Propagation Delay Time, RL ; lOOn 
30 ns 

High-to-Low Level Output 

.-
. 

2-7 
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General Description 
The '46A, 4 '7A and LS4'7 feature "active-low outputs 
designed fo~ driving common-anode LEO's. or inc~n
desceritindicators directly; and the 48, LS48 and LS49 
feature active-high outputs for wiving lamp buffers or 
common-cathode LED's. All cif the circuits' except the 
LS49 h'ave full ripple-blanking ihput/output controls 

'and 'a lamp test input. The LS49 features a direct 
blanking, input. Segment identification and resultant 
displays are shown on a 'following page. Display patterns 
,for BCD input counts above nine are unique symbols 
to authenticate input conditions. 

'All of the circuits except the LS49 incorporate auto· 
matic leading and/or trailing-edge, zero·blanking control 
(RBI and RBO}. Lamp test (LT} of these devices may 
be performed at any time when the BI/RBO node is at 
a high logic levsl. All types (including LS49} contain 

an overriding blanking input (BI} which can be used 
to control the lamp intensity (by pulsing}. or to inhibit 
the outputs. 

DM54/DM7446A.47A.L$47.4S.LS4S;LS49 

BCDn~Segment Decoders/Drivers 

Features 

• All' circuit types' feature lamp intensity modulation 
capability 

5446A/7446A, 5447 A/7447 A, 54LS47/74LS47 

• Open·collector outputs drive indicators directly 
• Lamp·test provision 
• Leading/trailing zero sLippression 

5448/7448, 54LS48/74LS48 

• Internal pull·ups eliminate need for external· resistors 
• Lamp·test provision 
• Leading/trailing zero suppression 

54LS49/74LS49 

• Open·collector outpu'ts 
• Blanking input 

DRIVER OUTPUTS TYPICAL 

TYPE ACTIVE 

LEVEL 

DM5446A low 

DM5447A I,ow 

DM5448 high 

DM54L547 low 

DM54LS48 high 

DM54LS49 high 

DM7446A low 

DM7447A low 

DM7448 high 

DM74LS47 low 

DM74LS48 high 

DM74LS49 high 

Connection Diagrams 

OUTPUTS 

1 

~ LAMP Bt/RBO RBI ~ GND 
INPUTS TEST INPUTS 

5446An446AIJI, IN), IW); 
5447Ar7447AIJ),INI,IW); 

54LS47/74LS47IJ), ,IN), IW) 

OUTPUT SINK MAX 

CONFIGURATION CURRENT VOLTAGE 

open-collector 40mA, 30V 
open-collector 40mA 15V 

2·kU pull·up 6.4 mA 5.5V 

open-collector 12mA 15V 

2 kU pull·up 2mA 5.5V 

open-eollector 4mA ,5.5V 

open-collector 40mA 30V 

open-collector '40mA 15V 

2·kU pull·up 6,4mA 5.5V 

open'-col'ector 24mA 15V 

2 kU pull·up 6mA 5.5V 

open.coll~ctor 8mA ,5.5V 

~ LAMP BlfRBO RBI ~ GND 
INPUTS TEST INPUTS 

5448/7448IJI,IN),IW); 
54LS48/74LS48IJ), INI, IW) 

2-8 

POWER PACKAGES 

DISSIPATION 

320mW J,N,W 

320mW J.N.W 

265mW J,N,W 

'35mW J, N,W 

125mW J,N,W 

40mW J,N,W 

320mW J,N,W 
,320mW J.N,W 
265mW J,N,W 

35mW J,N,W 

125mW J,N,W 

40mW J,N,W 

• GND 
OUTPUT 

.L......f,. 
INPUTS 

BI 

54LS49/74LS49IJ), IN), IW) 

LS47, LS48. LS49 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~ 
DM54/74 DM54LSJ74LS 

PARAMETER CONDITIONS 46A;47A' 48 LS47 LS48 LS49 UNITS s: 
MIN TYP(l) MAX MIN TYP(1) MAX MIN TYP(1) MAX MIN TYP(1) MAX Milli TYP(l) MAX C/) 

V'H High level Input Voltage 2 2 2 2 2 V, 

V'L low Level Input Voltage DM54 0.8 0.8 0.7 0.7 0.7 

DM74 0.8 0.8 0.8 0.8 0.8 
V' 

V, Input Clamp Voltage . II, - 12mA 1.5 1.5 
Vee = Min 111:::: lamA 

V 
1.5 1.5 1.5 

10H High Level a thru 9 Vee - Min, V 1H 2V 400 100 

Output Current V1L - Max 200· 200 50 -50 I'A 
BI/RBO 

VOH - 5.5V 
; 250 

VOH High Level a thru 9 Vee Min, V 1H 2V 204 4.2 2.4 4.2 5.5 

Output Voltage BI/RBO 2.4 3.7 204 N/A 
V 

V IL = Max, IOH = Max 2.4 3.7 2.4 4.2 4.2 

10L Low Level DM54 40 6.4 12 2 4 

Output Current 
a thnJ 9 

DM74 40 6.4 24 6 8 

If N/A 
mA 

BI/RBO 
DM54 8 1.6 1.6 

DM74 8 8 3.2 3.2 N/A 

VOL Low Level DM54 0.3 004 0.27 004 0.25 0.4 0.25 0.4 0.2~ 0.4 

Output Voltage 
a thru 9 tOL = Max 

OM74 0.3 0.4 0.27 0.4 0.35 0.5 0.35 0.5 0.35 0.5 . 

'" <h 

Vee= Max 
tOL = Max/2 

N/A N/A 0.25 0.4 0.25 0.4 0.25 0.4 
V 1H = 2V DM74 Only 

V 
\IlL = Max IDM54 0.27 0.4 0.27 0.4 0.25 0:4 0.25 0.4 

0 1 BI/RBO 10L ;Max I DM74 N/A 
0.27 0.4 0.27 0.4 0.35 0.5 0.35 0.5 

10L Max/2 s: 
Vee= Min NtA N/A 0.25 0.4 0.25 0.4 ·N/A UI 

DM74 Only ~ 
1010FFI Off·State Output Vee:: Max, V!H - 2V VO(OFFI - Max 0.25 0.25 ........ 

Current 
a thru 9 

Vo = 0.85V -1.3 
N/A mA 0 VI = Max -2 -1.3 -2 

VOIOFFI Off·State 46A 30 s: 
a thru 9 'V .... Output Voltage Others 15 5.5 15 5.5 5.5 

I, Input Current Any Input 
~ 

V, ; 5.5V 1 1 ~ 
at Maximum except en 

Vee'" Max V, 7V 0.1 0.1 1 mA 
Input Voltage BI/RBO l> 

BI/RBO V, =7V 0.1 N/A ~ I'H High Level Any Input 
V, ;·2.4V "40 40 l> Input Current Except 

BI/RBO 
Vee = Max V, - 2.7V 20 20 20 !'A r-

BI/RBO V, = 2.7V 20 N/A 
C/) 

I'L Low Level Any Input 
~ .... 

Input Current Except -1.6 -1.6 -0.36 -0.36 -0.36 
! :,:. 

BI/RBO 
Vee = Max, VI = O.4V mA 

00 
BI/RBO -4 -4 -1 -1 N/A I-

lOS Short Circuit CIJ 
BI/RBO V9c = Max -4 -4 -0·3 -2 -0.3 -2 N/A mA ~. 

Output Current 
00 1 

Icc Supply Current 
Vee; Max(2) 

IOM54 60 85 50 76 7 13 25 38 8 15 • I 

I DM74 
mA 

iJ 60 103 50 90 7 13 25 38 8 15 

, 

-- ---------- - ---------- ._---
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~----------~--------~)-~~ 
Switching Characteristics Vee = 5V, TA ~ 25°C 

tpLH and tpHL (nsl 

DEVICE CONDITIONS 
Propagation Delay Time 

From A Input 

MIN TYP MAX 

46A,47A CL ~ 15 pF, RL ~ 120n 100 

48 CL ~ 15 pF, RL ~ ,1. kn 100 

LS47 CL ~ 15 pF, RL ~ 665n 100 

LS48 CL ~ 15 pF, RL ~ 4 kn 100 

CL ~ 15pF, RL ~6kn 

LS49 CL ~ 15pF, RL ~2kn 100 

CL ~ 15 pF, RL ~ 6kn 

Notes 
(1) All typical value. are at Vee ~ 5V, TA ~ 25°C. 

(2) ICC is measured with all outputs open and all inputs at 4.5V. 

tpLH and tpHL (nsl, 
Propagation Delay Time 

From RBI Input 

MIN TYP MAX 

100 

100 

100 

100 

100 

i 

s: 
en 

o s: 
U1 

:t 
o 
,~ 
-I=> 
-I=> 
0) 

l> 

~ 
'!> 
{;; 
-I=> 

" ~ 
00 
ren 
-I=> 
~ 

~ 
-I=> 
to 

:,/ 



~~~~ __ M_S_I ______________________ D_M_5_4_/_D_M_7_44_6_A_._4_7A_._l_S_47_._48_._l_S4_8_._lS_4_9~~ 
Output Display I ~ 

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

Truth Tables 46A, 47 A, LS47 

DECIMAL INPUTS 
.. 

OUTPUTS 
OR BI/RBOI1) 

FUNCTION LT RBI D C B A a b c d e 

0 H H L L L L H L L L L L 

1 H X L L L H H H L L H H 

2 H X L L H L H L L H L L 

3 H X L L H H H L L L L H 

4 H X L H L L H H L L H H 

5 H X L H L H H L H L L H 

6 H X L H H L ' H H H L L L 

7 H X L H H H H L L L H H 

8 H X H L L L H L L L L L 

9 H X H L L H H L l l H H 

10 H X H l H L H H H H L l 

11 H X H L H H H H H l l H 

12 H X H H L L H H L H H H 

13 H X H H L H H L H H L H 

14 H X H H H L H H H H L L 

15 H X H H H H H H H H H H 

BI X X X X X X L H H H H H 

RBI H L L L L L L H H H H H 

LT L X X X X X H L L L L L 

48, LS48 

DECIMAL INPUTS OUTPUTS 
OR BI/RBOll) 

FUNCTION LT RBI 0 C B A a b c d e 

0 H H L L L L H H H H H H 

1 H X L L L H H L H H L L 

2 H X L L H L ,H H H L H H 

3 H X L L H H H H H H H L 

4 H X L H L L H L ~ H L L 

5 H X L H L H H H L H H L 

6 H X L H H L H L L H H H 

7 H X L H H H H H H H L L 

8 H X H L L L H H H H H H 

9 H X H L L H H H H H L L 

10 H X H L H L H L L L H H 

11 H X H L H H H L L H H L 

12 H X H H L L H L H L L L 

13 H X H H L H W H L L H L 

14 H X H H H L H L L L H H 

15 H X H H· H H H L L L L L 

81 X X X X X X L L L L L L 

RBI H L L L L L L L L L L L 

LT L X X X X X H H H H H H 

Notes 
(1) BIIRBO is wire-AND logic serving as blanking input (Bli and/or ripple-blanking output (RBOI. 

f 9 

L H 

H H 

H L 

H L 

l L 

L L 

L L 

H H 

L L 

L L 

H L 

H L 

L L 

L L 

L L 

H H 

H H 

H H 

L L 

f 9 

H L 

L L 

L H 

L H 

H H 

H H 

H H 

L L 

H H 

H H 

L H 

L H 

H H 

H H 

H H 

L L 

L L 

L L 

H H 

NOTE 

121 

13) 

141 

15) 

NOTE 

(21 

131 

141 

15) 

SEGMENT 
IDENTIFICATION 

(2) The blanking input (BIl must be open or held at a high logic level when output functions 0 through 15 are de.sired. The ripple·blanking input 
(RBI) must be open or high if blanking of a decimal zero is not desired. 

(3) When a low logic level is applied directly to the blanking input iSI), all segment outputs are H regardless of the level of any other input. 

(4) When ripple-blanking input (R BI) and inputs A, B, C, and 0 are at a low level with,the lamp test input high, all segment outputs go H and the 
ripple-blanking output (RBO) goes to a low level (response condition). -, 

(51 When the,blanking input/ripple blanking'output (BI/RBO) is open or held high and a jaw 'is applied to the lamp-test input, all segment 
outputs are L. 

H"" High Level, L =- Low Level. X "" Don't Care 

2-11 
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MSI DM54/DM7446A,47A,LS47,48 ,LS48 ,LS49 

ruth Tables (Continued) 

LS49 

DECIMAL 
INPUTs OUTPUTS 

OR NOTE 
FUNCTION 0 C B A BI 'a b c d e f g 

I- d .L L L L H H Ii H H H H L 

1 L L L H H L H· H L L L L 

2 L L H L H. H H L H H L H 

3 L. L H H H H .. H H H L L H 

4 L H L L ·H L H H L L H H 

5 L H L H H H L H H L H H 

6 L H H L H t: L H H H H H. 

7 L H H H H H H H L L L L 

8 H L L L H H H H H· H H. H 
(1) 

9 H L L H H H H H L L H H 

10 H L H L H L 'L L H H L H 

11 H L H H H L L H H L L H 

12 H H ·L L H L H L L L H H 

13 H H L H H H L I- H L H H 

14 H H H L H L L L H H H H 

15 H· H H H H L L L L L L L 

BI X X X X L L L L L L L L (2) 

, Notos 
(1) The blanking input (81) must be open or held at a high logic level whe~ output functions 0 through 15 are desired. 

(2) When a low logic level is applied directly to the blanking input (81), all segment outputs are low regardless of the level of any other input. 

H·,~. High Level, L = ·Low Level, X = Don't Care 

Logic piagrams 

46A,47A, L847 

2·12 



~ MSI DM54/DM7446A.47A.LS47.48.LS48;LS49 

Logic Diagrams (Continued) 
48.LS48 

LS49 

2-13 



~ MSI 

, General Description 
These latches are ideally suited for use as temporary 
storage for binary information between processing units 
and input/output or indicator. units. Information present 
at a data (D) input is transferred to the a 'output when) 
the enable (G) is high, and the a output will follow 
th,e data input as long,as the enable remains high, When 
the enable goes low, the information, (that 'was present 
at. the data input at the time the transition occurred) is 
retained at the a output until the enable is permitted 
to go high'. / , 

Connection Diagrams 

ENABLE 
01 02 a2 1-2 GNO a3 03 04 

z, 3, 

al 01 02 ENABLE Va:. 03 04 a4 
3-4 

5475/7475(J), (N), (W); 54L75A/74L75A(J), (NI, (W); 
54LS75/74LS75(J), (N), (W) 

Truth Table (Each Latch) 
INPUTS 

'0 G 

L H 

H H 

X L 

OM54/0M7475 .L75A,LS75 ,LS77 

Quad Latches 

The DM5475/DM7475, DM54L75A/DM74L75A, and 
DM54LS75/DM74LS75 feature complementary a and 
6 outputs from a 4·bit latch, and are available'in 16'pin 
packages. For higher component density applications, 
the DM54LS77/DM74LS77 4·bit latches are available 
in 14'pin flat packages (only). 

01 02 

01 oz 

ENABLE 
1-2 GNO 

ENABLE 
3-4 

Vee 

NC 

03 

54LS77 /7 4 LS71 (W) 

03 04 

04 NC 

OUTPUTS 

Q Q 

L H 

H L 

00 00 
H = High Level, L = Low Level, X = Don't Care 
00 = The L~vel of Q Before the High·to·Low Transition of G 

, Logic Diagrams (Each Latch) 

o 

LS75 

~"~" 
m"~~ .. • 
lATCH ' ' 

ENABLE 

Tentative Data For LS75, LS77 

75, L75 

2·14 

LS71 

. .,.~ 
~"~ ~~. 
lATCH 

ENABLE 



Electrical Characteristics over recommended operating free-air temperature range (~nless otherwise noted) 

~ 
DM54/74 DM54L/74L DM54LS/74LS s: 

PARAMETER CONDITIQNS 75 L75A LS75, LS77 UNITS C/) 

MIN TYP(1) MAX MIN TYP(l) MAX MIN TYP(l) MAX 

VIH High Level Input Voltage 2 2 2 V 

VIL Low Level Input Voltage DM54 O.S 0.7 0.7 
V 

DM74 O.S 0.7 O.S 

VI Input Clamp Voltage I, ~-12 mA -1.5 -1.5 -
Vee ""'Min V 

I, ~-1S rnA -1.5 1-

IOH High Level Output Current -400 -200 -400 .I1A 

VOH High Level Output Voltage Vee ~ Min, V'H'~ 2V DM54 2.4 3.4 2.4 3.4 2.5 3.5 

V 1L =: Max, IOH :::: Max 
V 

DM74 2.4 3.4 2.4 3.4 2.7 3.5 

IOL Low Level Output Current DM54 16 2 4 
mA - DM74 16 3.6 8 

~ 
01 

VOL Low Level Output Voltage IOL~4mA DM74 0.25 0.4 
Vee ~ Min, Viii ~ 2V, 

DM54 0.2 0.4 0.3 0.25 0.4 V 
V 1L =: Max IOL ::::: Max 

DM74 0.2 0.4 0.2 0.4 0.35 0.5 

'I Input Current at Maximum Input Voltage D Input 1 0.2 
V, ~ 5.5V 

G Input 1 0.4 
Vee ~ Max mA 

D Input 0.1 
V, ~ 7V 

G Input 0.4 0 
s: 

IIH High Level Input Current D Input 80 20 U1 V, ~2.4V 
G Input SO 40 .f:o. 

Vee =Max I1A "'-
D Input 20 0 

V, ~ 2.7V 
G Input 80 s: 

-..J 
IlL Lo~ Level Input Current V, ~ 0.3V, 54L174l D Input -3.2 -0.36 -0.4 .f:o. 

Vee ~ Max rnA -..J 
V, ~O.4V,Others G Input -3.2 -0.72 -1.6 U1 

lOS Short Circuit Output Current DM54 -20 -55 -3 -9 -15 -30 -130 Ci 
Vcc~ Max(2) rnA U1 

DM74 .-18 -55 -3 c-9 -15 -30 -130 » 
ICC; Supply Current lS75 6.3 12 I""" 

DM54 C/) 
Others 32 46 3.5 5.0 6.9 13 -..J 

Vee ~ Max(31 mA U1 
LS75 6.3 12 i-DM74 
Others 32 50' 3.5 5.0 6.9 13 C/) 

-..J 
-..J 



Switching Characteristics Vcc~ 5V. T A ~ 25°C 
~ 

DM54174 DM54 Ln4L DM54LS/74LS 

PARAMETER 
FROM TO 

75 L75A LS75 LS77 UNITS s:: 
(INPUT) (OUTPUT) CONDITIONS S!! CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX' MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time. 
16 30 55 

low-ta-High Level Output 
100 15 27 11 19 

D Q ns 
tpHL Propagation Delay Time, 

14 25 50 
High-to-Low level Output 

100 9 17 9 17 

tpLH Propagation Delay Time, 
24 40 75 120 12 20 N/A 

Low-ta-High Level Output 
Q 0 ns 

tpHL Propagation Delay Time, 
7. 15 32 80 7 15. N/A 

High-ta-Low Level Output CL = 15 pF CL = 50 !iF CL = 15pF 

tpLH Propagation Del~y Time, RL = 40012 RL = 4 k12 RL = 2 kU 
16 30 50 100 15 27 10 18 

low-ta-High level Output 
G Q ns' 

tpHL Propagation Delay Time, 

High-ta-Low Le,:,el Output 
7 15 32 80 14 25 10 18 

tPLH Propagation Delay Time, 
16 30 48 100 16 30 N/A 

Low-ta-High Level Output 
Q 

, 
G ns 

~ 
'" 

tpHL Propagation Delay Time', 
7 15 38 80 7 15 N/A. 

Higt:t-to-low Level Output 

tw Width of,Enabling Pulse' 20 100 20 20 ns 

tsETuP Setup Tim~ 20 .100 20 20 ns 

tHOLD Hold Time 5 25 0 a ns 
C 

Notes s:: 
(1) All typical values are at Vee = 5V. TA = 25°C. U1 

~ 
(2) Not more than one output should be shorted at a time, and for the DM54LS{74LS duration of short circuit should not exceed one second. ....... 
(3) . ICC is tested wi.th all inputs grounded and all outputs open. C s:: .... 

~ 
U1 

t 
U1 

!> 
r-en - .... 
U1 
r-
C/) ..... ...... 



~. MSI . DM54/DM7483,LS83A,LS283 

4-Bit Binary Adders with Fast Carry 

General· Description Features 

These full adders perform the addition of two 4-bit .. Full-carry look-ahe'ad across the four bits 
binary numbers. The sum (~) outputs are provided for • Systems achieve partial look-ahead performance with 
each' bit and the resultant carry (C4) is obtained from the economy <?f ripple carry 
the fourth bit. These adders feature full internal look 
ahead across all four bits. This provides the system 
designer with partial look-ahead performance at the TYPICAL ADD TIMES 

TYPICAL POWER 
econqmy and reduced package count of a ripple-carry TYPE 

TWO TWO 
DISSIPATION PER 

implementation. 8-BIT 16-BIT 
4-BIT ADDER 

WORDS WORDS 

The adder logic, including the carry, is implemented in 83 23 ns 43 ns 290mW 
its true form meaning that the end-around carry can be LS83A 25 ns 45 ns 95mW 
accomplished without the need for logic or level inversion. LS283 25 ns 45 ns 95mW 

Connection Diagrams and Truth Table 

B4 . ~4 C4 co T Bl At " r B3 A3 "3 A4 B4 '4 C4 

13 
\ 

lZ 11 10 9 16 15 14 13 12 11 10 9 16 15 14 

, ~ t-

r- t-
r- l-

I 2 3 4 .f 6 1 B 1 2 3 4 5 6 , 
J: A4 X3 A3 . B3 Vee XZ BZ AZ ,Z BZ AZ "' AI Bl co 

5483(JI, (WI; 7483(JI, (N), (WI; 54LS283n4LS283(JI, (N), (WI 
54LS83An4LS83A(J), (NI, (WI 

OUTPUT 

~ ~ INPUT co= L co= H 

WHEN WHEN 
C2= L C2= H 

l~ ~ B3 l/;: A4 ~ . B4 ~ . ~3 ~ ~4 ~ C4 ~ ~3 ~ ~4 ~ 
L L L L L L L H L L 

H L L L H L L L H L 

L H L L H L L L H L 

H H L L L H L H. H L 

. l 'L H L L H L H H L 

H L H L H H L L L H 

L H H L H H L L L - H 

H H H L L L H H L H 

L L L H L H L H H L 

H L L H H H L L L H 

L H L H H H L L L H 

H H L H L L H H L H 

L L H H L L H· H L H 

H L H H H L H L H H 

L ti H H H L H L H H 

H H H H L H H H H H 
, 

H = High Level, L = LoW Level 

Not~ : Input conditions at A 1, B1, A2, 82, and CO are used to determine outputs'~ 1 and I:2 and the value 
. of the internal carry C2. The vatues at C2, A3, 83, A4, and 84 are then used to determine outputs 1:3, I:4, 
and C4. 
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~ MSI OM 54/DM7483 ,LS83A,LS2$3 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted)· 

DM54/74 DM54LS/74LS . 

PARAMETER C;:ONDITIONS 83. LS!l3A, LS283 UNITS 

MIN TVP(I) MAX MIN TYP(I) MAX 

V,A High Level Input Voltage 2 2 V 

V,L Low Le.vellnput Voltage DM54 0.8 0.7 
V 

DM74 0.8 0.8 

V, Input Clamp Voltage 
Vee = Min 

I, =-12mA -1.5 
V 

1,--18mA -1.5 

IOH High Level Output Current Any Output Except C4 -800 --400 
/.!A 

Output·C4 --400 --400 

VOH High Level Output Voltage Vee = Min. V'H = 2V DM54 2.4 3.4 2.5 3,4 
V 

V IL = Max, IOH = Max DM74 2.4 3.4 2.7 3.4 

IOL Low level Output CtJrrent Any Output Except C4 DM54 16 4 

DM74 16 8 
rnA 

Output C4 DM54 8 4 

DM74 8 8 

VOL Low Level Output Voltage Vee = Min IOL =4rnA 0.25 0.4. 

V'H = 2V IOL = 8 rnA I DM74 0.35 0.5 V 

V'L = Max IOL = Max 0.2 0.4 

I, Input Current at V, = 5.5V 1 

Maximum Input Voltage 
AnyAorB 

V, = 7V 0.2 
Vee = Max rnA 

V, = 5.5V 1 
CO 

V, = 7V 0.1 

I'H High Levellnpu1 Curren~ AnYAo~B V, = 2.4V 80 

V, - 2.7V 40 

CO 
Vee = Max 

V, = 2.4V 80 
/.!A 

V, = 2.7V 20 

I'L Low Level I nput Current AnyAorB -3.2 -0.8 

CO 
Vee = Max. V, = 0.4V 

-0.4 
rnA 

-3;2 

los Short Circuit Output Any Output Except C4 OM54 -20 -56 -30 -130 

Current DM74 -18 -55 30 -130 
Vee = Max(2) rnA 

Output C4 DM54 -20 70 -30 130 

DM74 -18 -70 30 130 

Icc Supply Current All Inputs 
22 39 . Grounded 

Vee = Max All B Low. Other 
19 34 rnA 

Outputs Open . Inputs at 4.5V 

All Inputs at 

4.5V 
58 79 19 34 

Notes 
(1) All typical values are at VCC = 5V. TA = 25°C. 
(2) Only one output should be shorted at a time, and for 54LS/74LS duration of short circuit should not exceed one second. 

\ 
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·~ MSI OM54/0M7483,LS83A,LS283 

Switching Characteristics Vee '= 5V, T A = 25°C 

DM54/14 DM54LS/74LS 

PARAMETER 
FROM TO 

83 LS83A, LS283 UNITS 
(INPUT) (OUTPUT) 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpLH Propagation Delay Time, 
22 32 16 24 ns 

Low-ta-High Level Output 
CO L1 or L2 

tpHl Propagation Delay Time, 
20 32 15 24 

High-ta-Low Level Output 
ns 

!PLH Propagation Delay Time, 
28 47 16 24 

Low-ta-High Level Output 
ns 

CO 1:3 
!PHL Propagation Delay Time, 

22 38 15 24 
High-ta-Low Level Output 

ns 
CL "15pF 

tpLH Propagation Delay Time, RL " 400[2 
28 4,7 16 24 ns 

Low-ta-High Level Output 
CO )' 

-4 
tpHl Propagation Delay Time, 

28 47 15 24 
High-ta-Low Level Output 

ns 
CL "15pF 

tplH Propagation Delay Time, RL "2k,Q 
38 15 24 ns 

Low-ta-High Level Output ,. 
A j or 8 1 ~i 

tpHL Propagation Delay Time, 
33 15 24 

High-ta-Low Level Output 
ns 

tplH Propagation Delay Time, 
12 19 11 17 ns 

Low-ta-High Level Output . 
CO C4 

tPHL. Propagation Delay Time. 
12 19 11 17 

High-to-Low Level Output 
ns 

CL " 15pF 

tpLH Propagation Delay Time, RL " 780£1 
12 19 11 17 ns 

Low-to-High Level OU.tpu1 
Ai or 8; C4 

tpHL Propagation Delay Time, 
12 19 12 17 

High-to-Low Level Output 
ns 

Logic Diagrams 
83 

, co (13) 

~~1 

~ 
..,.-

(11) 

"IE=; 
~"2 AI (tD) 

'\ 

B1J!l~ ~ )-

~ 
A2 (II) J {14} C4 t:::::I 

~ ~/C2IS'"('"th"bI"1 141 

rD-B3 

~ ~ ~"J 
A3 (3) 

~~ ~ ~"4 '""""- , 
J 

A4 :--/ 
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'~MSI , 1'/ OM54/0M7483,LS83A,LS283 

Logic:: DiaQrams (Continued) 

LS83A, LS283 

Note: Pin numbers shown in parenthesis are for LS283 
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~ MSI OM54/0M7485.L85.LS85 

General Description 
4-Bit Magnitude Comparators 

These four'bit magnitude comparators perform com- A> B and A < B inputs. The cascading paths of the B5, 
parison of straight binary or BCD codes. Three and LS85 . are implemented with only a two-gate-Ievel 
fully-decoded decisions about two, 4-bit words (A, B) delay to reduce overall comparison times for long words. 
are made and are externally available at three outputs. 
These devices are fully expandable to any number of 
bits without external gates. Words of greater length may Features 
be compared by connecting comparators in cascade. The 
A > B, A < B, and A = B outputs of a stage handling TYPICAL TYPICAL 
less-significant bits are connected to the corresponding TYPE POWER DELAY 

inputs of the next stage handling more-significant bits. DISSIPATION (4·BIT WORDSI 

The stage haQdling the least-significant bits must have, a 85 275mW 23 ns 
high-level voltage applied to the A = B input and in L85 20mW 55 ns 
addition for the L85, low-level voltages applied to the LS85 52mW 24 ns 

Connection Diagrams 
DATA INPUTS INPUTS OUTPUTS INPUTS 

~ ~ f -' , 

T 
A3 82 A2 Al B1 AO 80 

vr 
A3 B3 A>8 A<B 80 AO Bl 

16 " I. 13 12 " 10 9 16 15 I • 13 12 " 10 9 

.-- .--

1 , 3 • 5 6 7 

G1: 
1 2 3 4 5 6 7 J: OJ A<8 A"'B A>B A>B A=B A<8 ~ A=B \A>B A<B A = BI A1 

DATA INPUTS OUTPUT CASCADING INPUTS INPUT 
INPUT CASCADING INPUTS OUTPUTS 

5485(JI;(W);7485(J), (N), (W); 54L85/74L85(J), (N), (W) 
54LS85174LS85(J), (N), (W) 

Truth Tables 

COMPARING CASCADING OUTPUTS 
INPUTS INPUTS 

A3, B3 A2, B2 Al, B1 AD, BO A>B A<B A=B A>B A<B A=B 

A3> B3 x x x x x X H L L 

A3< B3 x X x x x x L H L 
A3 = 83 A2> B2 x X x x X H L L 
A3 = B3 A2< B2 x X x x X L H L 
A3 =82 A2 = B2 A1>81 x x x X H L L 

A3 = 83 A2 = 82 A1 <81 x x x X L H L 

A3 = 83 A2 = 82 A1 = 81 AD> BO X X x H L L 
A3 = 83 A2 = 82 A1 = 81 AO< 80 x X X l H L 

A3 = B3 A2 = 82 A1 = 81 AD = 80 H L l H l L 
A3 = 83 A2 = B2 A1 = 81 AD = 80 L H L l H L 

A3 = B3 A2 = 82 A1 = 81 AD = 80 L L H L L H 

85, LS85 

A3 = 83 A2 = 82 A1 = B1 AD = BO X X H L L H 
A3 = 83 A2 = 82 A1 = B1 AD = BO H H L L L L 
A3 = 83 A2 = 82 A1 = 81 AD = 80 L L L H H l 

L85 

A3 = 83 A2 = B2 A1 = 81 AD = 80 L H H L H H 

A3 = 83 A2 = 82 A1 = 81 AD = 80 H L H H L H 

A3 = 83 A2 = 82 A1 = 81 AD = 80 H H H H H H 
A3 = 83 A2= B2 A1 = B1 AD = 80 H H L H H L 
A3 = 83 A2 = B2 A1 = B1 AD = BO L L l L L L 

H = High-Level, L = Low Level" X = Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted I 

DM54/74, 

PARAMETER CONDITIONS 85 

MIN TYP(11 MAX 

Y,H High level Input Voltage, 2 

V,L Low Level Input Voltage DM54 0.8 

DM74 0.8 

V, Input Clamp Voltage I, =-12 mA -1.5 
Vee"'" Min 

I, - -18 rnA 

IOH High- Level Output Current -800 

VOH High level Output Voltage Vee = Min, V 1H = 2V 
2.4 

V(L = Max, IOH = Max 

IOL Low Level Output Current DM54 16 

DM74 16 

VOL Low Level Output Voltage Vee = Min DM54 0.4 

V ,H = 2V 
IOL = Max 

DM74 0.4 

V1L = Max 10L =4 rnA DM74 

I, Input Current at Maximum A<B,A>B, V, = 5.5V 1.0 

Input Voltage or A = B 15} V, =7V 
Vee = Max 

V, = 5.5V 1.0 
All Other Inputs 

V, = 7V 

I'H High Level Input Current A< B,A> B, V, = 2.4V 40 

or A = B 15} V, = 2.7V 
Vee = Max 

V, - 2.4V 120 
All Other Inputs 

V, = 2.7V 

I'L Low level I nput Current A<B,A>B, V, = 0.3V 

or A = B (5) V, - O.4V -1.6 
Vee = Max 

V, = 0.3V 
All Other Inputs 

V, - 0.4V -4.8 

lOS Short Circuit Output Current DM54 -20 -55 
Vce = Maxl2) 

DM74 18 55 

ICC Supply Current I Condition A 

Vee = Max I Condition B 
(3) 

(4) 55 88 

~ 
DM54L/74L DM54LS/74LS s: l85 lS85 UNITS 

CJ) 
MIN TYPO} MAX MIN TYP(1} MAX -

2 1.3 2 V 

1.3 0.7 0.7 
V 

1.3 0.7 0.8 

N/A 
V 

N/A 1.5 

-200 -400 /-IA_ 

2.4 2.4 3.4 V 

2 4 
rnA 

3.6 8 

0.15 0.3 0.25 0.4 

0.2 0.4 0.35 0.5 V 

0.25 0.4 

0.1 

0.1 
mA 

0.3 

0.3 

10 

20 

30 
/-IA 

60 

-0.18 

-0.4 0 
mA s: -0.54 

1.2 (J1 
~ 

-3 -15 -30 -130 ....... 
rnA 0 3 15 30 130 s: 

6.6 ..... 
7.0 rnA ~ 

CO 
10.4 20 (J1 

r-
CO 
(J1 

r-
CJ) 
CO 
(J1 
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Switching Characteristics Vee = 5V, T A = 25°C 

DM54/74 DM54L/74L 

PARAMETER 
'FROM TO NUMBER OF 

85 L85 
INPUT OUTPUT GATE LEVELS 

CONDITIONS MIN TYP MAX CONDITIONS MIN 

tpLH Propagation Delay Time, 1 7 
Low-ta-High Level Output AnyAorB A<B,A>B 2 12 

Da~a Input 3 H 26 

A-B 4 23 35 

tPHL Propagation Delay Time, 1 11 
High-to-Low Level Output Any Aor B A<B,A>B 2 15 

Data Input 3 20 30 
A=B 4 20 30 

..... H Prop~gation Delay Time • 
A<BorA=B A>B 1 7. 11 

Low-ta-High Level Outpu"t . CL = 15pF CL =50pF 

RL = 400n RL = 4kn 
tPHL Propcwation Delay Time, 

A<BorA=B A>B 1 11 17 ' 
High-ta-low Level Output 

tPLH Propagation Delay"Time. 

Low-to-~igh Level Output 
A=B A=B 2 13 29 \ 

~L Propagation Delay Time, 
A=B A=B 2 11 17 

High-ta-Low Level Output -
tpLH Propagation Delay Time, 

A>BorA=B A<B 1 7 11 
Low-ta-High Level Output 

tPHL Propagation Delay Time, 
A>BorA=B A<B 1 11 17 

High-ta-Low Level.Output 

-Notes· 
(1) AI, typical values are at Vee = 5V, TA = 25°C. 

" 
(;1) Not more than' one qutput sho.uld be shorted at a time, and for DM54LS174LS 'duration of short circuit should not exceed one second. 

(3) With all outputs'open, ICC is measured for COndition' A with all inputs at 4.5V, and for Condition B with all inputs grounded. 
(4) ICC is' measured with outputs open, A = B grounded, and all other inputs at 4.5V~ 
(5) The condition A = B applies to La5 values only. For DM5485/DM74B5 and LSB!i use the values for "All Other Inputs," 

-

-

~ 
bM54LS/74LS 

LS85 UNITS s: 
TYP MAX CONDITIONS MIN TYP MAX en 
70 115 14 

70 115 19 

70 115 24 36 
ns 

70 115 23 40 

55 90 11 

55 90 15 

55 90 20 30 
ns 

55 90 20 30 

55 100 CL =15pF 1'4 22 ns 

RL =2kn 

40 65 11 17 ns 

55 100 13 ' 20 ns 

40 65 '11 17 ns 

55 100 14 22 ns 

.40. 65, 11 17 ns 

C s: 
C1I 
~ ....... 
C s: 
-..J 
~ eo 
CJi' 
r-eo 
C1I 
r-en eo 
C1I 



~ M51 

Logic Diagrams . 

A3 
B3 

A2 
B2 

A<. 

A" 

A>' 

A1 
B1 

AD 
BO 

(15) 

)0-
(11 

.(13) 

)0-
(14) 

(21 

(31 

(41 

(12) 

)0-
1111 

(10) 

)o-f--
(81 

A3 U51 

Bj(14) 

At (2) 

82 111 

A111) 

81(9) 

AO U01 ' 

80(111 

A>B 14) 

A<S (5) 

A=B 16} 

DM54/DM7485,L85,1:585 

85. LS85 

r--
: >--
~ . 

. " ~ 

PFr 
A>. 

~ ~ 
~ ~ 

(61 
A=B 

.. H--------, 
)--

~ ~ 
~ 

(71 
A<' 

r--...--.. 
r-< 

~ 
)--

L85 

(3) A~B 
OUTPUT 
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General Description 
These custom-programmed, 256-bit, read-only memories 
are organized as 32 words of eight bits each. Each 32·word 
memory array is addressed in straight 5·bit binary with 
full on'·chip decoding. An overriding memory·enable 
input is provided which, when taken high, will inhibit the 
32 address gates and cause' all eight outputs to remain 
high (off): Data, as specified by the customer, are 
permanently ,programmed into the monolithic structure 
for the 256·bit locations. This organization is expandable 
to n·words of N·bit length. 

The address of an eight·bit word is accomplished through 
the buffered, binary select inputs which are decoded by 
the 32, five·input address gates. When the memory· 
enable' input is high,'all 32 gate outputs are low, turning 
off the eight output buffers. 

Data are programmed into the ,memory at the 32, 
eight·emitter transistors. The programming process in· 
volves connecting or not connecting each of the 256 
emitters. If an emitter is connected, a low·level voltage 
is read out of that bit location when its decoding gate is 
addressed. If the emitter is not connected, a high·level 
voltage is read when addressed. Those decoding·gate 
output emitters which are used are connected to their 
resp~ctive bit lines to drive the eight output buffers. Since 

Connection and Schematic Diagrams 

OM54/0M7488 

256-Bit Read Only Memories 

only one decoding gate is addressed at a time, only one 
of the 32 transistors can supply, current to the output 
buffers at a time. 

Input'buffers lower the fan·in requirement to only one 
normalized DM54/74 load for all inputs including enable 
(G). The open·collector outputs ore capable of sinking 
12 milliamperes of current and may be, wire-AND 
connected to increase the number of words available. An 
external pull-up resistor from each output to the supply 
line (Vee) is required to define the high-level output 
voltage. Where multiple devices are used in -a memory 
system, the enable input allows easy decodi ng of addi
tional address bits, 

Features 

• Typical access time: 20 ns 

• Typical power dissipation: 240 mW 

• Applications in computer subroutines 

• Useful in display systems and readouts 

• Memory organized as 32 words of 8 bits each 
-. Input clamping diodes simplify system design 

• Open-collector outputs permit wire·AND capability 

BINARY SELECT 
ENABLE 

v~ G 

r" 15 14 IJ 12 11 

r-

1 1 , 4 5 6 

Y1 v, V4 ~ V5 V6 

OUTPUTS 

5488(J), (W); 7488(J), (N), (W) 

r---------, 
I v" I 

I I 

I 1 OF 32 ADDRESS 
I DECODING GATES 

I 
I 

PROGRAMMABLE 
LINKS 

(256 POSSIBLE} 

10 

1 

V7 

OUTPUT V, 
9 

I' 
GNO 

TO 31 OTHER 
DECODING GATES 

l ____ ' _____ ...J 

r------ -~ 

I 36' I 
I I 
I~Gn I 
I ~~:;~~s lk I 
I I 
I ":' V8 Yl VB Y5 Y4 V3 Y2 Yl I L __________________ ~ 
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~MSI DM54/DM7488 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 88 UNITS 

MIN TYP(l) MAX 

ViH High Level Input Voltage 2 V 

V,L Low Level Input Voltage 0.8 V 

Vi InputClarnp Voltage Vee = Min, 1,=-12rnA -1.5 V 

IOH High Level Output Current Vee = Min, V,H = 2V 
40 

V'L = 0.8V, VOH=5.5V 
pA 

IOL Low Level Output Current 12 rnA 

VOL Low Level Output Voltage Vee=Min, V,H = 2V 
0 .. 2 004 V 

V'L = 0.8V, 10L ~ 12 rnA 

Ii Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 rnA 

liH High Level I nput Current Vee = Max, V, =2AV 25 /-lA 

lil Low Level I nput Current Vee = Max, V, = OAV -1 rnA 

ICCH Supply Current, All Outputs High 37 65 
Vee = Max(21 rnA 

ICCl Supply Current, All Outputs Low 48 80 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°e. 
12} All 32 words are addressed separately to ensure~that the supply current does not exceed the stated maximum. The typical value shown is for 

the worst-case condition of all eight ·outputs driven low at one time. 

Switching Characteristics V cc ;'5V,TA =25°C 

DM54/74 

PARAMETER 
FROM TO 

CONDITIONS 88 
(INPUT) (OUTP'uT) 

UNITS 

MIN TYP MAX 

tplH Propagation Delay Time, 
Enable Any 19 35 

Low-to-High Level Output 
ns 

tpHl Propagation Delay Time; 
Enable Any 18 35 

High·to·Low Level Output e L = 30 pF ns 

Rl1 = 40011 
tplH Propagation Delay Time, 

Select Any RL2 = 600n 21 35 
Low-to-High Level Output 

ns 

tpHl Propagation Delay Time, 
Select Any 17 35 

High-to-Low Level Output 
ns 

Ordering Instructions 

Programming instructions for the DM5488 or DM7488 Each card in the data deck prepared by the purchaser 
are solicited in the form of a sequenced deck of 32 i'dentifie, the word specified and describes the levels at 
standard 80-column data cards providing the information the eight outputs for that word. All addresses must have 
requested under "data card format," accompanied by a all .outputs defined and columns designated as "blank" 

properly sequenced listing of these cards, and the must not be punched. Cards should be punched according 

supplementary ordering data. Upon receipt of these to the data card format shown. 
items, a computer run will be made from the deck of 
cards whicn will produce a complete function table of 
the requested part. This function table, showing output Supplementary Ordering Data 
conditions for each of the 32 words, will be forwarded 
to the purchaser as verification of the input data as Submit the following information with the data cards: 
interpreted by the computer-automated design (CAD) 
program. This single run also generates mask and test a. Customer's name and address 
program data; therefore, verification of the function b. Customer's purchase order number 
table should be completed promptly. c. Customer's drawing number 
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~MSI 
Data Card Format 

Column 
1-2 Punch a right·justified integer representing the 

positive·logic binary input address (00-31) for 
the word described 0,) the card. 

Blank 3-4 

5 Punch "H," "L," or "X" for output Y8. 
H = high·voltage-Ievel output, L = low·voltage· 
level output, X = output irrelevant. 

6-9 Blank 

10 Punch "H," "l," or "X" for output Y7. 

11-14 Blank 

15 Punch "H," "L," or "X" for output Y6. 

16-19 Blank 

20 Punch "H,""L," or "X" for output Y5. 

21-24 Blank 

25 Punch "H," "L," or "X" for output Y4. 

26-29 Blank 

30 Punch "H," "L," or "X" for output Y3. 

Logic Diagram 

BINARY 
SELECT 

o (13) 

10 

11 

" 
" 
11 

" 

25 

26 

27 

28 

DM54/DM7488 

31-34 Blank 

35 Punch "H," "L," or "X" for output Y2. 

36-39 Blank 

40 Punch "H," "L," or "X" for output Yl. 

41-49 Blank 

50-,-51 Punch a right·justified integer representing the 
current calendar day of the month. 

52 Blank 

53-55 Punch an alphabetic abbreviation representing 
the current month. 

56 Blank 

57-58 Punch the last two digits of the current year. 

59 Blank 

60-61 Punch "OM" 

62-65 Punch the National Semiconductor part number 
5488 or 7488. 

66-70 Blank 

Word Select Table 

INPUTS 
WORD 

E DeB A 

o L 

H 

H 

L H H 

L L H L L 

L H L H 

L H H 

L H H H 

H L 

9 H H 

10 H H L 

11 H H H 

12 H H L L 

13 H H L H 

14 H H H L 

15 H H H H 

16 H L L L 

17 H L L H 

18 H L H L 

19 H L H H 

20 H L L 

21 H L H H 

22 H L H H L 

- 23 H L H H H 

24 H H L L. 

25 H H H 

26 H H H 

{141 ;>o--,-_ . ..c'O-j l--4=4~,*~~f"19)-++-+--+-f-t-+-~ 
Lc>-l-' -l--I=~E" )--t+++-+-H--1 

G (15) > __ -'LL,l,~~~~G31)-:!:~::t-:i~±:!:~::J 
1.1');,' iff! i51 141 131 121 ii' 

27 

28 

29 

30 

H H 

H H 

H H 

H H 

'L H H 

H L L 

H L H 

H H L 

31 H H H H H 

V8 Y1 Y6 Y5 Y4 Y3 Y'l Yl H = High level, l = low Level 

OUTPUTS 

2·27 



~ MSI 

General Description 

. The DM5489/DM7489,DM54L89A/DM74L89A are fully 
decoded 64-bit RAMs organized as 16, 4-bit words. The 
memory is addressed by applying a binary number to 
the four Address inputs. After addressing, information 
may be either written into or read from the memory. 
To write, both the Memory Enable and the WriteEnable 
inputs must be in the logical "0" state. Information 
applied to the four Write inputs will then be written 
into the addressed location. To read information fr.om 
the memory the Memory Enable input must be in the 
logical "0" state and the Write Enable input in the logical 
"1" state_ Information will be read as the complement 
of what was written into the memory. When the Memory 
Enable input is in the logical" 1" state, the outputs will 
go to the logical" 1" state. 

The "A" suffix on the low power versions is used to 

Connection Diagram 
SENSE 

OUTPUT 
3 

SelECT MEMORY WRITE 
INP'UTA ~ 

DATA SENSE DATA SENSE GND 
INPUT OUTPUT INPUT OUTPUT, 

ENABLES 
liZ 2 

5489(J); 7489(J), (N); 
54L89A174LI\9A(J), (N), (W) 

Logic Diagram 

~AO ~o 
AU ~I 

~o ~2 

~AI 
'\3 

Al AO 

AI ~I 
ADDRESS A2 

INPUTS 

~A2 
A3 

A2 

A2 

~A3 A3 

A3 
AO 
AI 
A2 
.3 ., 

.2 

.3 
DATA 

INPUTS •• 
WE 

ME 
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DM54/DM7489,L89A 

64-Bit Read/Write Memories 

denote that fuJi "tenth-power" technology has been 
employed in building this RAM_ 

Features 

.• For application as a "scratch pad" memory with 
nondestructive read-out 

• Fully decoded memory organi zed as· 16 words of 
four bits each 

• Fast access time DM54/74-35 ns typical 
DM54L/74L-110 ns 

• Diode-clamped, buffered inputs 

• Open-collector outputs provide wire-OR capability 

• Typical power dissipation DM54/74-400 mW 
DM54L!74L-75 mW . 

• Pin compatible with 3101, MM5501 

Truth Table 

MEMORY WRITE 
OPERATION OUTPUTS 

ENABLE ENABLE 

a 0 Write Logical "'" State 

0 1 Read Complement of Data 

Stored in Memory 

1 X Hold Logical "1" State 

S1 

S2 
SENSE 
OUTPUTS 

S3 

54 



~'MSI DM54/DM7489.L89A 

Electrical Characteristics over recommended operating free-airtemperature range (unless otherwisenotedl 

DM54/74 DM54L174l 

PARAMETER CONDITIONS 89 l89A UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.7 V 

VI InputClarnp Voltage Vee == M.in, 11 =: ~12 rnA -1.5 -1.5 V 

IOH High Level Output Current Vee:::; Min, V 1H == 2V DM54 100 50 

V 1L -:0; Max, VOH == 5.5V DM74 20 50 
IJ.A 

. VOH High -Level Output Voltage 5.5 5.5 V 

IOL low Level Output Current DM54 12 2.0 
mA 

DM74 12 3.6 

VOL Low Level Output Voltage Vee =.Min, V 1H :::; 2V DM54 0.4 0.3 
V 

V1L =Max, IOL ;;;; Max DM74 0.4 0.4 

II Input Current at Maximum Vee = Max, V, = 5.5V 1 0.1 rnA 

Input Voltage 

IIH High Level Input Current Vee = Max, Vi, = 2.4V 40 10 I'A 

IlL Low L~vel Input Current V, = 0.3V -a.18 
Vee == Max rnA 

V, = O,4V -1.6 

'Icc Supply Current Vee = Maxl2) 80 120 15 19 rnA 

Co Off-State Output Capacitance Vee = 5V, Va = 2.0V, f = 1 MHz 6 N/A pF 

Notes 
(1) All typical values are at VCC = 5V, TA = 25"C. 
(2) ICC is measured with alJ inputs grounded. 

Switching Characteristics Vee = 5V, T A = 25° C 

DM54/74 DM54l/74L 

PARAMETER CONDITIONS 89 CONDITIONS L89A UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, Low-ta-High 
23 35 64 90 

Level Output From Memory Enable 
ns 

tPHl Propagation Delay Time, High-to-Low 
23 35 33 60 ns 

Level Output From Memory Enable 
CL = 30 pF 

tpLH Propagation Delay Time, Low-to-High RL1 = 300n 
CL = 50 pF 

Level Output From Select 
34 50 R L =4kn 90 150 ns 

RL2 = 600n 

tpHL Propagation Delay -':-ime; High-to-Low 
35 50 78 150 

Level Output From Select 
ns 

tSR Sense Recovery Time After Writing 35 50 110 165 ns 

tw Width of Write-Enable Pulse 40 50 ns 

tSETUP Setup Ti me, Data I nput With Respe9f to 
a 0 

Write Enable 
ns 

tSETUP Select Input Setup Time With Respect to 
0 0 

Write Enable 
ns 

tHOLD Hold Time, Data Input With Respect to 
0 a 

Write Enable 
ns 

tHOlD Select I nput Hold- Time afte'r Writing 5 0 ns 
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~ MSI DM54/DM7490A,L90,LS90,92A,LS92.93A,L93,L~3 

Decade,Divide by 12 •. and Binary Counters 
General Description 
Each ,Of these monolithic counters contains four 
master-slave flip~flops and additional gating to provide 
a divid~-by-twocounter and a three-stage binarY'counter 
for which the count cycle length is divide-by-five for the 
90A, L90, and. LS90, divide-by-six for the 92A and 
LS92, and divide-by-eight for the 93A, L93, and LS93_ 

All of these counters. have a gated zero reset and the 
'. 90A, L90, and I,-S90 also have gated set-to-nine in·puts. 

for use in BCD nine's compl.ement applications. 

To use their maximum count length' (qecade, divide
by-twelve, or four·bit binary, the B input is connected 
to the OJ>. output. The input count pulses are applied to 
input A and the outputs are as described in the appropriate 
truth. table. A symmetrical divide-by-ten count can' be 

Connection Diagrams 

INPUT 
A 

I' 

1 

INPUT 
B 

INPUT 
A 

I. 

1 

INPUT 
B 

NC 

113 

2 

ROlli 

NC 

11, 

2 

ROm 

12 

, 
RO 121 

QD 

11 

Jc' v~: 
5490A/7490A(J), (N), (W); 
54L90/74L90(J), (N), (W); 

54LS90/74LS90(J), (N), (W) 

QA QD T 12 11 10 

, 
Nt ..1 5 I 

ROl21 Vee 

5493A/7493A(J), (N), (W); 
54LS93/74LS93(J), (N), (W) 

Qs Qe 

I--

6 7 

R9111 R9121 

Qs Dc 
9 B 

..1.6 
NC Jc7 

, 

'2-30 

obtained from the 90A, L90, or LS90 counters by 
connecting the 0 0 output to the A input and applying 

.the input count to.the B Input Which gives a divi.de-by-
ten square wave at output OA _ . . 

Features 

TYPE 

90A 

L90 

LS90 

92A,931>. 

LS92, . LS93 

L93 

INPUT 
A 

I. 

1 

INPUT 
B 

INPUT 
A 

I' , 

Rom 

TYPICAL 

POWER DISSIPATION' 

QA 

NIC 

jI' 

N1C2 

l' 

2 

ROl21 

145mW 

20mW 

45mW 

130mW 

45mW 

16mW 

QA 

12 

Jc' 

Qs 

11 

Jc' ..1
5 

Vee 

5492A/7492A(J), (N), (W); 
54LS92/74LS92(J), (N), (W) 

QD GND Dc 

12 111 10 

54L93/74L93(J), (N), (W) 

COUNT' 

FREQUENCY 

42 MHz 

11 MHz 

.. 42 MHz 

42 MHz 

.42 MHz 

15 MHz 

QD 

8 

-
- . 

6 7 

ROlli ROl21 

INPUT 
Qs B 

9 8 

LS90, LS92, LS93 To Be Announced In 1'976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 90A, 92A, 93A 

MIN TYP(l) MAX 

VIH High Level Input Voltage 
. 2 

VIL Low Level Input Voltage DM54 0.8 

QM74 0.8 

VI Input Clamp Voltage I, =-12 rnA -1.5 
Vee = Min 

I, =-18 rnA 

IOH High Level Output Current ":800 

VOH High Level Output Voltage Vee = Min, V'H = 2V DM54 2.4 3.4 

V'L = Max, 10H = Max DNl74 2.4 3.4 

IOL Low Level.Output Current DM54 16 

DM74 16 

VOL Low Level Output Voltage Vee = Min DM54 0.2 0.4 

V'H = 2V 
. 10L = Max (3) 

DM74 0.2 0.4 

VtL ::: Max 10L - 4 rnA DM74 

II Input Current at Maximum V, = 5.5V 1 

Input Voltage 
Any Reset 

V,,,,7V 

A Input Vee::: Min V, = 5.5V 1 

I L90 
B Input V, = 5.5V 

Others 1 

IIH High .Level Input Current Any Reset 40 

A Input V, = 2.7V for LS 80 
Vee = Max 

V, = 2.4V for Others I 93 80 
B Input 

Others 120 

IlL Low Level I nput Current Any Reset -1.6 

A Input V, = 0.3V for L -3:2 
Vee = Max 

V, = 0.4 V for Others 93 -3.2 
8 Input 

Others -4.8 

los Short Circuit Output Current 
Vee = Max(2) 

DM54 -20 -57 

DM74 -18 -57 

Icc Supply Current 90A 29 42 
Vee = Max(4) 

Others 26 39. 

. 
----------

~ 
DM54L174L DM54LS/74LS 

L90, L93 LS90, LS92,LS93 UNITS 3: 
en 

MIN TYP(l) MAX MIN TYP(l) MAX .... 
2 2 V 

0.7 0.7 

0.7 0.8 
V 

'N/A 
V 

N/A -1.5 

~200 . -400 p.A 

2.4 2.5 3.4 V 

2.4 2.7 3.4 

4 
0 

2 3: rnA , 3.6 8 !: 
0:15 0.3. 0.25 0.4 ....... 
0.2 0.4 0.3.5 0.5 V 0 

0.25 _ 0.4 3: ..... 
0.1 oil> 

0.1 
CD 
0 

0.2 0.4 rnA 'J> 
.0.4 r-
0.2 

. 
0.8 CD 

0 
10 20 I""' 
20 120 en 

p.A CD 
20 40 0 
40 80 CD 

-0.18 --0.4 
N » 

--0.36 -2.4 r-rnA 
--0.36 -1.6 en 

.--0.72 3.2 CD 
N 

-3 --9 -15 -30 -130 CD 
rnA Co) -3 --9 -15 -30 -130 

'J> 
rnA r-

5.5 9 15 CD 
Co) , 
r-en 
CD 
Co) 
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Switching Characteristics vee = 5V, TA = 25.oC 

DM54174 

PARAMETER 
FROM TO 

CONDITIONS 9OA, LS90 92A. LS92 93A. L'!;93 
(INPUT) (OUTPUt) 

MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN 

Imax Maximum Count Frequency A OA 32 42 32 42 32 42 6 

B 0. 16 16 16 

tpLH Propagation Delay Tim~. 
10 16 10 16 10 16 

Low-ta-High Lev~1 Output 
A OA 

tpHL Propagation Del~y Time, 
12 18 12 18 12 18 

High-to-Low Level Output 

"'lli Propagation Delay Time, 
CL = 50 pF 32 48 32 48 46 70 

Low-ta-High Level Output 
For -leO and L93 A aD 

tpHL Propagation Delay Time, 
34 50 34 50 46 70 

High-ta-Low Level Output CL = 15 pF 

tpLH Propagation Delay Time, For All Others 
10 16 10 16 10 16 

Low-ta-High level Output 
B 0. RL = 400n 

tpHL Propagation Delay Time, 
For ~OA. 92A 14 21 14 21 14 21 

High-ta-low level Output . 
and 93A 

tpLH Propagation Delay Time, 
21 32 10 16 21 32 

Low-ta-High Level Output 
Rc = 2 kn B Dc 

"'Hl Propagation Delay Time~ For LS90. LS92 
23 35 14 21 23 35 

High-ta-low Level Output and LS93 

tpLH Propagation D~lay Time, 
21 32 21 32 34 51 

Low-ta-High level OutP!lt RL = 4 kn 
B aD For _L90 and L93 

tpHL Propagation Delay Time, 
23 35 23 35 34 51 

High-to-low level Output 

IPHl Propagation Delay Time, 

High-to-low level Output 
Set-to-O Any 26 40 26 40 26 40 

tpLH Propagation De!ay Time, 
QA,QO 20 30 

low-to-High level Output .. 
Set-to-9 

tpHL Propagation Delay Time, 

High-to-Low Level Output 0 •. Dc 26 40 

tw Pulse Width I A'input 15 15 15 90 

I B Input 30 30 30 90 

I Reset Input 15 15 15 200 

"sETUP Reset Inactive State Setup Time 25 25 25 200 

Notes 
(t) ~II typical valu~sare at VCC = SV, TA = 2SoC, 

(21 Not more than one output should be shorted at a time l and faT DM54LS/74LS duration of short circuit should not exceed one second. 
(3) QA outputs are tested at IOL = max plus the limit value for IlL for the B input. This permits driving the B inp~t while maintainin:g full fan-out capability. 
(4) ICC il¥ measured with all outputs open, both RO inputs grounded following momenta~y connection to 4.5V and all o~her inputs grounded. 

~ 
DM54L/74L 

L90 L93 UNITS s: 
en TYP MAX MIN TYP MAX --

11 6 15 
MHz 

--' 

ns 

175 300 210 400 

ns 

190 300 230 400 
C s: 
at 
~ ns .....,.. 
C s: ..... 
~ 

ns CD 
0 
1> 
r-
CD 

ns 0 
r en 
CD 

ns 0 
CD 
N 
» 

ns r-en 
CD 
N 

90 CD 
90 ris W 
200 l> 
200 os r-

CD 
W 
i-en 
~, 



~'MSI DM54/DM7490A.L90.LS90.92A.LS92.93A.L93.LS93 

1;"ruth Tables 
.. BOA, L90, LS90 

BCD COUNT SEQUENCE 
(Sea Nota Al 

OUTPUT 

BOA, LBO, LS90 
BI-QUINARY (5-21 
. (Sea Nota BI 

OUTPUT 

92A, LS92 
COUNT SEQUENCE 

(Sea Note CI 

COUNT COUNT COUNT 
OUTPUT 

00 Dc Qa 0" 
0 L L, L L 0 
1 L L L H , 1 

2 L L H L 2 
3 L L H H 3 
4 L H L L 4 

5 L H L H 5' 

6 L H H L 6 

7 L H H H 7 
8 H L L L 8 
9, H L L H' 9 

Notas: 
(A) Output QA is connected to input B for 

BCD count. 
(B) Output QQ. is connected to input A for 

. bi-quinary count. 

(CI Output QA is connected to input B, 
(D) H = High Level, L = Low Level, X = 

Don't Care. 

Logic Diagrflms 

90A,L90,LS90 

CLOCK 

1BlIle 

OA 

L 

L 
,L 

L 

L 

H 

H 

H 

H 

H 

OD 

L 

L 
. L 

L 

H 

L 

L 

L 

L 

H 

Dc Os 00 Oc. 

L L 0 "L L 

L H 1 L L 

H L 2 L L 
H H 3 L ,L 

L L 4 L H 

L ,L 5 L H 
L H 6 H L 

'H L 7 H L 
H H 8 H L 
L L 9 H- L 

10 H H 

11 H H 

BOA, L90, LS90 
RESET/COUNT TRUTH TABLE 

, RESET INPUTS OUTPUT 

RO(1) RO(2) R9!1l R9(2) OD Dc Oa 

H H L X L L L 

H H X L L L ,L 

X X H H H L L 

X L X L COUNT 
L X L X COUNT 

L X X L COUNT 

X L L X COUNT 

92A,L892 

INPUT A ",11",41_--'-_--,--<1> 

INPUT B .:;11,-) --+t-+-4 
(11) o~ 

The J and K inputs shown without connection are ior reference only and are functionally at .'high 'level. 
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Os 
L 

L 

H 

H 

L 

L 

L 

L 

H 

H 

L 

L 

OA 

L 

L 

H 

°A 
L 
H 

L 

H 

L 

H. 

L 
H. 

L 

H 

L 
H 

93A, L93, LS93 
COUNT SEQUENCE 

(Sea Nota CI 

COUNT 
OUTPl!T 

°D Dc Os 
0 L L L 

.. 1: L L L 

2 L L H 

3 L L H 

4 J. H L 

'5 L H L 

6 .. L H H 
.7 . L H H 

8 H L L 

9 H L L 

10 H L H 

11 H L H 

12 H H L 
13 H H L 

14 H H H 

15 H H H 

QA 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

92A, L892, 93A, L93, LS93 
RESET/COUNT TRUTH TABLE 

RESET INPUTS OUTPUT 

RO(l) RO(2) 190 Dc· Os QA 

H H L L L L 

'L X COUNT 
X L COUNT 

93A,L93,LS93 

Q 12,{13J DA 

INPUT A .:;14",.1c:,:14,-1 ----<:j.,CLOCK 

Note: Numb~s in Illrentllesis are for L93 only •. 
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General Description 

These serial-in, serial-out 8-bit shift registers are com
posed of eight R-S master-slave flip-flops, input gating, 
and a clock driver. Single-rail data and input control are 
gated through inputs A and B and an internal inverter to· 
form the complementary inputs to the first bit of the 
shift-register. Drive for the internal common clock line 
is provided by an inverting clock driver. This clock pulse 
inverter/driver causes these circuits to· shift information 
one.bit on the positive edge of an input clock pulse. 

C(>nnection Diagrams 

14 13 

l....-

I' I' 
Nt Nt 

Truth Table 

INPUT INPUT 
A B GND CLOCK 

12 " I" 9 

I' I' Is I' 
NG Ne Vee Ne 

5491A/7491AIJI. IN); 
54L91/74L911J1. IN) 

Nt 

I· 

l' 
Nt 

INPUTS 

AT tn 

A>< B 

H H 

L X 

X L 

Features 

TYPE 

91A 
L91 

14 

'--

r' Nt 

OUTPUTS 

AT tn+8 

OH OH 

H L 

L H 

L H 

H ~ High; L ~ Low, 
X = Don't Care 

DM54/PM7491A,L91 

8-Bit Serial Shift Registers 

TYPICAL 

CLOCK FREQUENCY 

22 MHz 

TYPICAL 
POWER DISSIPATION 

175mW 
17.5mW 

13 

I' 
Nt 

8 MHz 

INPUT INPUT 
B GNU A CLOCK 

12 111 " 9 

I' I' Is l' 
NC Vee Ne Ne 

5491A/7491AIW); 
54L91/74L91IW) 

Nt 

I· 

l' 
Nt 

tn = Reference bit time, clock low, 
tn+8 = Bit time after 8 

Logic Diagram 

A (12)(10l 

B (11)(12) 

low-Io-high 
clock transitions. 

2-34 
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~ MSI DM54/DM7491A,L91 

Electrical Characteristics over recommended operating free-air temperature range (unless,otherwise noted) 

DM54174 DM54L174L 

PARAMETER CONDITIONS 91A L91 UNITS 

MIN TYP(l) MAX MIN TYPO) MAX 

V,H High Level Input Voltage '. 2 2 V 

V,L LoW' Level I nput Voltage 0.8 0.7 V 

IOH High Level Output Current -800 -200 /.LA 

VOH High Level Output Voltage VCC-~ Min, V1H =; 2V 
2,4 3,5 2,4 2.8 V 

V1L =; Ma?<, IOH =; Max 

10L Low Level Output Current DM54 16 2 
mA 

DM74 16 3.6 

VOL Low Level Output Voltage Vee == Min, V 1H = 2V DM54 0.22 0.4 0.15 0.3 
V 

V1L c;; Max, tOl == Max DM74 0.22 0.4 0.2 0.4 

I, Input Current at Maximum Input Voltage j Vee"" Max, VI "" 5.5V 1 0.1 mA 

I'H High Level Input Current Vee =Max, VI =2.4V 40 10 /.LA 

I'L Low Level Input Current I V, = 0.3V -D.18 
V 0:", MS3X mA 
. cc I VI =OAV -1.6 

los Short Circuit Output Current DM54 -20 -57 -3 -8 '-15 
Vee = Max(2) mA 

DM74 -18 -57 -3 -8 c15 

Icc Supply Current DM54 35 50 3.5 6.6 
Vee =;; Max(3) mA 

DM74 35 58 3.5 6.6 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) ICC is measured after the eighth clock pulse with the output open and A and B inputs grounded. 

Switching Characteristics V cc = 5V, T A = 25°C 

DM54174 DM54L/74L 

PARAMETER CONDITIONS 91A CONDITIONS L91 UNITS 

MIN TYP MAX MIN TYP MAX 

fmax Maximum Clock Frequency 10 22 4 8 MHz 

tplH Propagation Delay Time, low-to·High level Output 
CL = 15 pF 

18 40 
CL = 50 pF 

40 80 os 
RL = 400!1 Rl. =4k!1 

tpHl Propagation Delay Time, High·to-low Level Output 27 4.0 65 130 os 

tW(ClOCK) Width of Clock J nput Pulse 25 120 os 

tSETUP Setup Time 25 120 os 

tHOLO Hold Time a a os 

2-35 
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General Description 

Thesll 4-bit registers .feature parallel and serial inputs, 
parallel outP\lts, ,mode control, and two clock inputs. 
The registers have three modes, of operation. 

Parallel (broadside) load 
Shift right (the direction a A toward aD) 
Shift left (the direction aD toward a A ) 

Parallel loading is accomplished by applying the four ' 
bits of data and taking the mode control input high. 
The data is loaded into the associated flip-flops and 
appears at the outputs after the high·to·low transition 
of the clock·2 input. During loadiflg, the entry of. serial 
data is inhibited. 

Shift right is accomplished on the high-to-Iow transition 
of Clock 1 when the mode control is low; shift left is 
accomplished on the high-to·low transition of clock 2 

Connection Diagrams 

vee 

114 

-

1 

SERIAL 
INPUT 

13 

2 

OUTPUTS 

,Ils Do 

12 II 

, 

3 • 
INPUTS 

CLOCK 2 
CLOCK 1 L-SHIFT 

O. R.sHIFT ILOAO) 

10 • 8 

p-

5 6 I' 
MODE GND 

CONTROL 

5495(J), (W): 7495(J), (NI. (W): 
54LS95B/74LS95B(J), (N), (W) 

Logic Diagram 

A 
2.114) • 3.121 

MODE B.(&I 
CONTROL 

Note: Pin numbers in 
parenthesis ore for L95 

Tentative Data For LS95B 

13,U31 
QA 
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DM54/DM7495 ,L95 ,LS95B 

4-BitParallel Access Shift Regi'sters 

when the mode control is high by connecting the o~tPut 
of each flip-flop· ~o the parallel input ·of the previous 
flip-flop (aD to input C, .etc.) and serial data is entered 
at input D. The clock inptlt may be applied simultaneously 
to clock 1 and clock 2 if both modes can be clocked 
from the same source. Changes at'the mode control 
input should normally be made while both clock inputs 
are low; however, conditions described in the last three 
lines' of the truth table will also ensure that register 
contents ani protected. 

Fj!atures 

TYPE 

95 
L95 
LS95B 

INPUT A 

TYPICAL MAXIMUM 
CLOCK FREQUENCY 

36 MHz 
14MHz 
36 MHz 

OUTPUTS 

~ GND 

TYPICAL 
POWER DISSIPATION 

250mW 
24mW 
65mW 

OUTPUTS 

~ 
.~~~~~: 
ILOAO) 

I' 13 12 III 10 • I 

'-- P-

- P-
. 

I 2 3 I' 6 6 , 
SERIAL INPUT B INPUT C Vee INPUT 0 MODE CLOCK 1 
INPUT CONTROL R·SHIFT 

DATA INPUTS 

12,1121 
Q. 

54L95/74L95(J), (N), (W) 

C 
'.131 

OUTPUTS 

11,1101 
.Do 

D 
',151· 

LS95B'To Se Announced In 1976 



Ele~trical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~-
-DM54/74 DM54L/74L DM54LS/74LS s: PARAMETER CONDITIONS 95 L95 LS95B UNITS (J) 

MIN TYP(l) MAX MIN TYP(l) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 2 V 

VIL Low Level I nput Voltage DM54 O_B 0_7 0.7 . V 
DM74 O_B 0_7 O.B 

VI Input Clamp Voltage 1,~-12mA -1.5 N/A 
Vee::= Min 

-1.5 
V 

I, ~-lB rnA N/A 

.IOH High Level Output Current -BOO -200 -400 )J.A 

VOH High Level Output Voltage Vee ~ Min, V ,H ~ 2V DM54 2.4 3.4 2.4 3.1 2.5 3.4 

V 1L = Max, IOH = Max DM74 2.4 3.4 
V 

2.4 3.1 2.7 3.4 

IOL Low Level Output Current DM54 16 2 4 

8 
rnA 

DM74 16 3.6 

VOL Low Level Output Voltage Vee ~ Min DM54 0.2 0.4 0.13 0.3 0.25 0.4 

V ,H ~ 2V 
IOL = Max 

DM74 0.2 0.4 0.2 0.4 0.35 0.5 V 

V,L ~ Max 10L ~ 4 rnA DM74 0.25 0.4 

'" w ..., II Input.Current at Maximum Mode Control 1 0.2 

Input Voltage Others 
V, ~5.5V 

1 0.1 

Clock Inputs 
Vee = Max rnA 

V,~7V 
0.2 

Others Q.l 

IIH High Level Input Current Mode Control 80 20 

Others 
V , =2.4V 

40 10 

Clock Inputs 
Vee = Max 

40 
)J.A 

Others 
V, ~ 2.7V 

20 0 
s: 

IlL Low Level Input Current Mode Control --{l.36 U'I 
Others 

V, = 0.3V 
--{l.lB '" ....... 

Mode Control Vee = Max -3.2 --{l.4 rnA 0 
Clocks Vi~O.4V -1.6 --{l.B s: 
Others -1.6 --{l.4 ~ 

los Short Circuit Output Current Vee = Max(2) -18 -57 -3 --1J -15 -30 -130 rnA CD 
U'I 

Icc Supply Current Vee ~ Max(3) 50 75 4.B B 13 21 rnA I-
CD 
U'I 

Notes I-
(1) All typical values are at V CC ~ 5V, T A ~25° C_ (J) 
(2) Not·more than one output should be shorted at a time, and for DM54LS174LS duration of short circuit should not exceed one second. CD 
(3) ICC is measured with all outputs and serial input open; A. B, C, and D inputs grounded; mode control at 4.5V; and a momentary 3V, then ground, applied to both clock inputs. U'I 

OJ 
--- -- _. 



Switching Characteristics Vee = SV, TA = 2SoC ~ 
DM54174 DM54l/74L DM54LS174LS 

PARAMETER 95 L95 LS95B UNITS 3: 
en 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN" TYP MAX -
f max Maximum Clock Frequency 25 36 6 14 25 36" MHz 

tpLH Propagation Delay Time,_ 

Low-to-High Level Output 25 35 42 90 18 27 ns 

From Clock 
CL = 15 pF CL = 50 pF CL = 15 pF 

RL = 400Q RL =4kQ RL = 2 kQ 

tpHL Propagation Delay Time, 

High-to-Low Level Output 25 35 48 90 21 32 ns 

From Clock 

tWlcLOCK) Width of Clock Pulse 15 90 25 ns 

tSETuP Setup Time, High-Level Data 20 10 50 20 ns 

tSETUP Setup Time, Low-Level Data 20 10 50 20 ns 

tHOLD Hold Time, High-Level or 
0 -10 0 10 

Low-Level Data 
ns 

'" w 
00 tENABLE 1 Time to Enable Clock 1 20 "120 20 ns 

tENABLE2 Time to Enable Clock 2 15 100 20 ns 

tINHIBIT1 Time to Inhibit Clock 1 10 0 20 ns 

tiNHIBIT2 Time to Inhibit Clock 2 10 0 20 ns 

Truth Table 
C 

INPUTS OUTPUTS 3: 
MODE CLOCKS PARALLEL U1 

SERIAL QA Os Qc QD ,rlI. 
CONTROL 2 (L1 1 (R) A B C 0 "-

H H X X X X X X QAO QBO OeD DO~ C 
H • X X a b c d a b c d 3: 
H • X X DBt Oet Dot d DBn Oen GOn d 

tShifting left requires external connection of Os to A, QC to B, aD to C. Serial data is entered at ~ 
L L H X X X X X DAD OeD OeD DO~ input D. CD 
L X • H X X X X H DAn DBn Oen H = High Level (Steady Statel, L = Low Level (Steady State), X = Don't Care (Any input, including 

U1 
L X t L X X X X L DAn DBn Oen transitions) (0 
t L L X X X X X DAD DBO OeD DO~ .t== Transition from high to l.ow level, t = Transition from low to high level U1 • L L X X X X X DAD DBO OeD DO~ a, b, c, d = The level of steady state input at inputs A, B, C, or D, respectively. i--• L H X X X X X QAO DBo OeD DDO QAO, QBO, DCQ, QDO = The level of QA, OS, 0C, or 0D, respectively, before the indicated steady en 
t H L X X X X X DAD DBO OeD DO~ 

state input conditions were established. CD 

"t H H X X X X X DAD QBO OeD DO~ 
QAn. OSn. CCn> QDn = The level of 0A. 0B. <le. or 0D. respectively, before the most recent ,j.. U1 
transition of the clock. to 
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General Description 

These shift registers consist of five R-S master-slave 
flip-flops connected to perform parallel-to-serial or serial
to-parallel conversion of binary data_ Since both inputs 
and outputs for all flip-flops are accessible, parallel-in/ 
parallel-out or serial-in/serial-out operation may also be 
performed_ , 

All flip-flops are' simultaneously set to a low output 
level by applying a low-level voltage to the clear input 
while the preset is low. Clearing is independent of the 
level of the clock input. 

The register may be parallel loaded by using the clear 
input in conjunction with the preset inputs. After 
clearing all stages to low output levels, data to be loaded 
is applied to the individual preset inputs (A, B, C, D, 
and E) and a high-level load pulse is applied to the 
preset enable input. Presetting is also independent of 
the level of the clock input. 

Connection Diagram 

OUTPUTS 

CLEAR 
, 

ne 

16 15 14 13 

1 2 3 4 

CLOCK 
\ 
A B C I 

PRESET 

DM54/DM7496,LS96 

5-Bit Shift Registers 

Transfer of information to the outputs occurs on the 
positive-going edge of the clock pulse. The proper in
formation must be set up at the R-S inputs of each 
flip-flop prior to the rising edge of the clock input 
waveform. The serial input provides this information 
to the first flip-flop, while the outputs of the subsequent 
flip-flops provide informati,on for the remaining R-S 
inputs. The clear input must be high and the preset or 
preset enable inputs must be low when clocking occurs. 

Features 

• N-bit serial-to-parallel converter 

• N-bit parallel-to-serial converter 

• N-bit storage register 

G~O 

_L 12 

15 
Vee 0 

11 

6 

E 

PRESET 

10 

7 

SERIAL 
INPUT 

9 

-

8 

PRESET 
ENABLE 

_ 5496(J), (W); 7496(J). (N). (W); 
54LS96/74LS96(J), (N). (W) 

Truth Table 

INPUTS OUTPUTS 

PRESET PRESET 
CLEAR CLOCK SERIAL a A a B a c 00 ae 

ENABLE A B C D E 

L L X X X X X X X L L L L L 
L X L L L L L X X L L L L L 

H H H H H H H X X H H H H H 

H H L L L L L L X a AO aBO OeD ODD OED 

H H H L H L H L X H aBO H ODD H 

H L X X X X X L X a AO aBO OeD 000 OED 

H L X X X X X t H H a An a Bn Oen a on 

H L X X X X x t L L a An a Bn Oen a on 

H = high level (steady state), L = low level (steady state) 

X = don't ca,re (any input, including transitions) 

t = transition from low to high level 

QAG. 0BO. etc. = the level of QA. OB, etc., respectively before the indicated steady state input conditions were established. 

aAn, 0Sn. etc. = the level of 0A. OS, etc., respectively before the most recent t transition of the clock. 

TentatIVe Data For LS96 2-39 LS96 To Be Announced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unlessotherwise noted) 

DM54/74 DM54LS174LS 

PARAMETER CONDITIONS 96 LS96 UNITS 

MIN TYP!11 MAX MIN TYPI11 MAX 

V,H High Level Input Voltage 2 2 V 

V,L Low Level I nput Voltage IOM54 0,8 0,7 
V 

DM74 0,8 0,8 

V, Input Clamp Voltage 1\ = -12 rnA -1.5 
Vee'" Min V 

1\ =-18mA -1,5 

10H High Level Output Cur.rent -400 -400 MA 

VOH High Level Output Voltage Vee"" Mi'n, V 1H '" 2V OM54 2.4 3.4 2,5 3,5 
V 

V 1L = Ma><> IOH "" -400pA OM74 2.4 3.4 2J 3,5 

IOL Low Level Output Current OM54 16 4 
mA 

OM74 16 8 

VOL Low Level Output Voltage Vee = Min OM54 02 0,4 025 0.4 
V 1H ::: 2V 

tOl = Max 
DM74 0,2 0.4 0,35 0,5 V 

V 1l = Max tOl = 4 rnA DM74 025 0.4 

I, Input Current at Maximum Input Voltage V, "5.5V 1 
Vcc=Max mA 

V, -7V 0,1 

-11K High Level Input Current Any Input Except V, "2AV 40 

Preset Enable V, " 2.7V 20 
Vee::: Max 

V, "2AV 200 
J'A 

Preset Enable 
20 V, "2.7V 

I,L Low Level Input Current Any Input Except 
-1,6 --oA 

Preset Enable Vee = Max, VI = O.4V mA 

Preset Enable -8 -2 

los Short Circuit Output Current OM54 -20 -57 -30 -130 
Vee::: Max(2) 

DM74 -30 
mA 

-18 -57 -130 

ICC Supply Current OM54 48 68 12 20 
Vee" Maxl31 

OM74 48 12 
mA 

79 20 

Notes 
( 11 All typical value, are at VCC" 5V. TA = 25°C. 

(21 Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second., 

(31 ICC is measured with the clear input grounded and all other inputs and outputs open. 

Switching Characteristics VCC =5V.TA = 25°C 

DM54!74 DM54LS/74LS 

PARAMETER 96 LS96 UNITS 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

fm'" Maximum Shift Frequency 10 10 MHz 

'PLH Propagation Delay Time, Low-to-
25 40 25 40 

High Level Output From Clock 
n, 

tpHL Propagation Delay Time, High-to-
25 40 25 40 

Low Level Output From Clock n' 

tpLH Propagation Delay Time, Low-to- CL = 15 pF. RL" 40016 CL " 15pF. RL "2kn 

High level Outp~i From Preset 25 35 28 35 n, 

or Preset Enable 

tpHL Propagation Delay Time, High-to-
55 55 

Low Level Output From Clear 
n, 

'WICLOCKI Width of Clock I nput Pulse 35 • 35 0' 

tw Width of Preset and Clear Input Pulse 30 30 ns -
tSETUP Serial Input Setup Time 30 30 ns 

tHOLD Serial Input Hold Time Q 0 ns 

2-40 
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Logic Diagram . 

PRESET PRESET. PRESET PRESET PRESET 
A B C D E 

(2) DUTPUT (3) DUTPUT (4) D'UTPUT (6) OUTPUT (7) OUTPUT 
0. O. lie no n, 

(15) (14) (13) (11) (10) 

::!:~~~---------------t-f----~----i-~----i-----~'----;r----i-t-----t----~, 

Timing Diagram 

TYPICAL CLEAR, SHIFT, PRESET, ANDSHIFTSEQUENCES 

CLOCK 

CLEAR 

·SERIAL 
INPUT_-+ ____ --' 

PRESET 

ENA8LE __ ~------~--------------------------------~ 
A 

--~--~----------------------~ 

PRESETS 

--, ...---, r---t 
O. __ .,~----~I~ I ______________________ ----~I IL ____ --------------

--~ ~I----~ 
0. __ • 1 11 I 

--~ I lie __ .' Il~ ______________ r__--' 

Do::J 11 I~H' L I H o.~:j nL-. __ --l.......;;..., " ~ 

OUTPUTS 

JI-·-------SHlfT-------- I SHIFT----

CLEAR pRESET 

2-41 
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Gene~al Description 
4-BitStorage Registers 

These data seillctors/storage re\Jisters are composed of 
four S-R master-slave flip-flops, four AND-OR INVERT 
gates, one buffer, and sill inverter/drivers; .. 

word select will cause the selection Qf word 2 (A2, 82, 
C2, 02). The selected word is shifted to the Qutput 
terminals on the negative-going edge of the clock pulse. 

When the word select input.is low, word 1 (Al, Bl, 
Cl, D 1) is applied to the flip-flops. A high level input to 

Typical clock frequency is 12 MHz. 

Connection- Diagram 
OUTPUTS 

INPUT OUTPUT WORD 
vee lie 01 00 CLOCK SELECT 

1,6 15 14 13 12 11 10 9 

r-- l-

I 2 3 4 5 6 7 18 

A2 AI 81 B2 Cl C2 02 GNO 

INPUTS 
Word select low for word 1, word select high for word 2, see description 

54L98/74L98{J), (N), {WI 

Logic Diagram 

CLOCK(~10;;;.1 _____ ""'--""_--I > __ ---..1 

2-42 
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Electrical Characteristics' over recOmmended operating free-air temperature range (unless otherwise noted) 

DM54ln4L 

PARAMETER CONDITIONS L98 UNITS 

MIN TYP(1) MAX 

VIH High Level I nput Voltage 2 V 

VIL Low Level Input Voltage 0.7 V 

10H High Level Output Current '--?OO JJ-A 

VOH High Level Output Voltage Vee = Min, VIH = 2V 
2_4 V 

VIL = 0_7V, IOH =-200IIA 

10L Low Level Output Current DM54 .. 2 
mA 

DM74 3_6 

VOL Low Level Output Voltage Vee = Min, V IH = 2V DM54 0_15 0_3 
V 

VIL = 0_7V, IOL = Max DM74 0.4 

II Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 100 JJ-A 
, 

IIH High Lever I nput Current Vee = Max, VI = 2.4V 10 JJ-A 

IlL Low Level Input Current Vee = Max, VI = 0.3V -0.18 mA 

loS Short Circuit Output Current Vee = Max -3 -9 -15 mA 

Icc Supply Current. Vee = Max(2) 6 8 mA 

Notes 
(11 All typical values are at V cc = 5V, T A = 25" c_ 
(21 ICC is measured with all inputs grounded and .11 outputs open_ 

Switching Characteristics Vee = 5V,. T A = 25°C , 

DM54Ln4L 

PARAMETER CONDITIONS . L98 UNITS 

MIN TYP MAX 

f max Maximum Clock Frequency 6 12 MHz 

tpLH PropagationDelay Time, Low-to-High 
40 80 ns 

Level Output From Clock CL = 50 pF, RL; = 4 kn 

tpHL Propagation Delay Time, High-to-Low 
65 100 

Level 0!Jtput From Clock 
ns· 

tw(CLOCKI Width of Clock Pulse 100 65 ns 

tSETUP(HI Setup Time for Hi'gh-Level Data A, B, C, or 0 100 
ns 

Word Select 150 

tSETUP(LI Setup Time for Low-Level Data A, B, C, or 0 120 
ns 

Word Select 100 

2-43 
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qeneral Description 

The DM54LS124/DM74LS124 features two fully inde
pendent voltage-controlled oscillators (VCO's) in a single 
monolithic chip. The output frequency of each is' 
established by a single external component, either a 
capacitor or a crystal, in combination with two voltage
sensitive inputs, one for frequency range and one for 
frequency control. An enable input is provided that can 
be used to' start or stop the output pl.\lses when it is 
low or high, respectively. The internal oscillator runs 
continuously, even while the output is disabled. A pulse 
synchronizer ensures that the first output pulse is 
neither clipped nor extended. Duty cycle of the output, 
pulses is fixed at approximately 50 percent. 

The highly stable oscillator can be set to operate at any 
frequency between 0.12 Hz and 50 MHz typically. The 
output frequency can be approximated as follows: 

500 
fo =-

CEXT 

where: fo = output frequency in MHz 
CEXT = external capacitance in pF 

Connection Diagram 

" 

DM54/DM74 LS1,24 

Dual.volt~ge Controlied "Oscillators 

The enable input and the buffered output operate at 
standard Schott~Y-clamped TTL 'levels. The enable input 
is one standard load' in each series. Although these 
devices can operate from a single 5-volt supply, separate 
supply-voltage and ground pins are provided for the 
digital logic and for the oscillator/range control circuits 
so that effective isolation can be accomplished in the 
system. 

Features 

• Two fully independent VCO's in a 16'pin package 
• Output frequencY set by single external component: 

Crystal for high-stability fixed-frequency operation 
, Capacitor for fixed- or variable-frequency operation 

• Separate supply voltage pins for isolation of inputs 
and oscillators from logic circuitry 

.. Stable operation over specified temperature and/or 
supply voltage ranges 

Ilz VZ 

veer ev rcc 

16 15 

RANGE Z CElXTZ CETXT 2 

14 13 12 

ENABLE OUTPUT 

11 10 

I 
J 

~ 
1 Z 3 14 15 

6 1 

eJ:o 2 1 RANGE 1 CEXT 1 CexT 1 ~1 VI 
\ , , 

ENABLE OUTPUT 
FREQUENCY CONTROL 

Nota:'While the enable input is low, the output is enabled. While the enable input is high, " 
the output is high., 

54LS124174LS124IJ), (N), (W) 

Tentative Data To Be Announced In 1976 
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. Electrical Char.acteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54 DM74 

PARAMETER CONDITIONS LS124 LS124 UNITS 

MIN TYP{1) MAX MIN TYP(1) MAX 

V'H High level Input Voltage at Enable 2 2 V 

·V'L Low Level Input Voltage at Enable 0.7 0.8 V 

V, Input Clamp Voltage at Enable Vee = Min, I, = -18 mA· -1.5 -1.5 V 

IOH High Level Output Current 
, 

-1.2 -',1.2 rnA 

VOH High Level Output Voltage Vee = Min, V,H =2V, 10H = -1.2 mA 2.5 3.4 2.7 3.4 V 

IOL low Level OutpUt Current 12 24 mA 

VOL Low Level Output Voltage Vee == Min, VENABLE::: V 1L 10L = 12 mA 0.25 0.4 0.25 0.4 

Pins 4 and 13 = V ecfMin)~2V 
V 

10L = 24 mA 0,35 .(l.5 

I, Input Current Freq Control V, =5V 50 250 50 250 
Vee = Max 

V, = lV' 10 50 10 50· /J.A . or range 

I, Input Current at Maximum 
Enable Vee = Max, V, = 7V 0,1 0.1 mA 

i I nput Voltage 

I'H High Level I n.put, Current Enable Vee = Max, V, = 2.7V 20 20 /J.A 

I'L low Le~el Input Current Enable Vee = Max, V, = 0.5V --{I,4 --{I.4 mA 

Jos Short Circuit Output Current Vee = Max, VENABLE = 4.5V(2) -30 -150 -30 -150 mA 

Icc S,upply Current, TO,tal into 
Vee = Max(3) 22 37 22 37, mA 

Pins 15 and 16 

V, Input Voltage at Frequency 
0 5 0 5 V 

Control or Range Input 

Notes -
(1) All typical values are at Vee = 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time,an~ duration of the short circuit should not exceed t;>ne second~ 
(3) ICC is measured with the outputs disabled and open_ 

~. , 

Switching Characteristics vee = 5V, RL = 6670, CL = 45 pF, TA = 25°C 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

·f. Output Fr,equency C -2 F IVt(FREQ) =5V, V1(RNG) = OV 35 50 
EXT - P J' MHz 

. VUFREQ) = OV, Vt(RNI') = 5V 11 20 

Output Duty Cycle CEXT = 8.3 pF to 500/J.F 50% 

tPHL Propagation Delay Time, High-to·Low Leve' 
fo :::: 1 Hz 30+(4) 

Output From Enable 
ns 

Notes 
(4) The delay will typically be 30 ns plus up to one half the period of one cycle (i.e, 30 ns to 30 ns + 5 x 108 ifo(Hz)) depenqing upon the timing 

of the enable pulse with respect to the signal generated by the intern.al oscillator. ' , 

.. 
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General Description 

These Schottky-clamped circuits are designed to be used 
in high-performance memory-decoding or data-routing 
applications, requiring very short propagation delay 
times. I n' high-performance memory systems these de
coders can be used to minimize the effects of system 
decoding. When used with high-speed memories, the 
delay times of these decoders are usually less than the 
typical access time of the memory. This means that the 
effective system delay introduced by the decoder is 
negligible. 

The LS138 and S138 decode one-of-eight lines, based 
upon the conditions at the three binary select inputs 
and the three enable inputs. Two active-low and one 
active-high enable inputs reduce the need for external 
gates or inverters when expanding. A 24-line decoder 
can be implemented with' no external inverters, and a 
32-line decoder requires only one inverter. An enable 
input can be used as a data input for demultiplexing 
applications. 

The LS 139 and S 139 comprise two separate two-I ine-tQ' 
four-line decoders in a single package. The active-low 
enable input can be used as a data line in demultiplexing 
applications. 

Connection and I,..ogic Diagrams 

DATA OUTPUTS 

Vee YO Y1 Y2 Y3 Y4 

/" 15 14 13 " 

-

1 2 3 4 5 

.G2A G2B 

SELECT ENABl.E 

" 

6 

Y5 

JO 

7 

, 
Y6 

, 

0-

I' 
V7 GNIJ 

OUTPUT 

54LSI38/74LSI38(J). (N!" (WI; 74S138(N) 

LS138, S138 

SElm [ INPUTS 

A (1) 

B (2) 

13) 

DM54/DM74LS138,S138,LS139,S139 

Decoders/ Demulti plexers 

All of these decoders/demultiplexers feature fully 
buffered inputs, presenting only one normalized load 
to its driving circuit. All inputs are clamped with high
performance Schottky diodes to suppress line-ringing 
and simplify system design. 

Features 

• Designed specifically for high-speed: 
Memory decoders 
Data transmi,ssion systems 

• S138 and LS138 3-to-8-line decoders incorporate 
3 enable inputs to simplify cascading and/or data 
reception 

• S139 and LS139 contain two fully independent 
2-to·4-line decoders/demultiplexers 

• Schottky clamped for high performance· 

TYPICAL 

TYPE PROPAGATION DELAY TYPICAL 

13 LEVELS OF LOGIC) POWER DISSIPATION 

LS138 21 ns 32 mW 

5138 8 ns 245 mW 

L5139 21 ns 34mW 
5139 7.5 ns 300mW 

54LSI39/74LSI39(J!, IN), (W); 74S139(N) 

LS139,5139 

!lATA 
OUTPUTS DATA 

OUTPUTS 

2-46 To Be Announced In 1976 



Electrical Characteristics over rec<;>mmended operating free-air temperature range (unless otherwise noted) ~ -
DM54 LS/74 LS DM74S 

~ PARAMETER CONDITIONS 
, 

LS138, LS139 S138,S139 UNITS rJj 

- MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High level Input Voltage 2 2 V 

VIL Low Level Input Voltage DM54 0.7 N/A 
V 

DM74 -0.8 0.8 

VI .1 nput Clamp Voltage Vce = Min, I, = -18 mA -1.5 -1.2 V 

IOH High Level Output Current -400 -lOOO /lA, 

VOH High Level Output Voltage Vee = Min, V'H = 2V DM54 2.5 ;3.4 N/A 
V 

V'L = Max, IOH = Max DM74 2.7 3.4 2.7 3.4 

, IOL Low Level Output Current DM54 4 N/A 
mA 

DM74 8 20 

'" ... 

VOL Low Level Output Voltage DM54 '0.25 0.4 N/A 
Vee = Min, V'H = 2V IOL = Max 

DM74 0.35 0.5 0.5 V 
V'L = Max 

IOL = 4 mA DM74 0.4 ..., 
II Input Current at Maximum rnput Voltage V, = 5.5V 1 

Vee = Max mA 
V,-7V 0.1 

C 
IIH High Level Input Current Vee = Max V, =2.7V 20 50 /lA 3: 

U'I 
IlL Low Level Input Current V,=O.4V -Q.36 ~ 

Vee = Max mA ........ 
V, =0.5V -2 C 

los Short Circuit Output Current DM54 -30 -130 N/A 3: 
Vee = Max(2) mA ~ DM74 -30· -130 -40 -100 

~ 

Icc Supply Current Vee = Max LS138,S138 6.3 10 49 74 en 
rnA 

.... 
W Outputs Enabled and Open LS139,S139 6.8 11 60 90 CO en 

Notes .... 
W 

(11 All typical values are at Vee == 5V. TA = 25°C. CO 
(21 Not more than one output' should be shorted at a ti'me, and duration of short circuit should not ex€eed one second. ~ en .... w 

CD 
en .... 
w 
CD 



Switching Characteristics V cc =5V,TA =25°C 

~ 
DM54LS/14LS DM54LS/74LS DM74S DM74S 

~. 
PARAMETER 

FROM TO LEVELS 
CONDITIONS LS138 LS139 CONDITIONS S138 S139 ·UNITS 

!INPUT) (OUTPUT) OF DELAY en 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX -

tpLH Propagation Delay Time, 
13 20 13 20 4.5 7 5 7.5 ns 

Low-ta-High Level Output 
2 

tpHL Propagation Delay Time, 
27 41 22 33 7 10.5 6.5 10 ns 

High-ta-Low level Output Binary 

Sefect 
Any 

tpU:~ Propagation Delay Time, 
18 27 18 29. 7.5 12 7 12 os 

Low-ta-High Level Output 
3 

tpHL Propagation Delay Time, 
26 39 25 38 8 12 8 12 ns 

High-ta-Low Level Output CL = 15 pF CL = 15pF 

tpLH Propagation Delay Time, RL = 2 kQ RL = 280[1 
12 18 16 24 . 5 8 5 8 ns 

Low-ta-High Level Output 
2 

tpHL Propagation Delay Time, 
21 32 21 32 7 11 6.5 10 

High-ta-Low Level Output 
ns 

Enable Any 
tpLH Propagation Delay Time, -

17 26 N/A 7 11 N/A ns 
Low-ta-High Lev,et Output 

3 

'" ... 
CXl 

tpHL Propagation Delay Time, 
25 38 N/A 7 11 N/A 

High-ta-Low Level Output 
ns 

0 
~ 

Truth Tables UI 
L5138,5138 ~ ....... 

0 
INPUTS ~ OUTPUTS L5139,5139 

ENA8LE SELECT 
~ Gl G2* C B A YO Yl Y2 Y3 Y4 Y5 Y6 Y7 INPUTS .... OUTPUTS en x H X X X H H H H H H H H ENABLE SELECT ~ 

L X X X X H H H H H H H H G B A YO Y1 Y2 Y3 W 
00 H L L L L L H H H H H H H 

H X X H H H H fn H L L L H H L H H H H H H 
L L L L H H H ~ 

H L L H L H H L H H H H H 
H L H H W 

L L H 00 H L L H H H H H L H H H H 
L H L H H L H .... H L H L L H H H H L H H H 
L H H H H H L en 

H L H L H H H H H H L H H ~ 

H L H H L H H H H H H L H H = high level, L = low level; X = don't care- . W 
to 

H L H H H H H H H H H H L 
en 
~ 

*G2 = G2A + G2B W 
H = High level, L = low level, X = don't care to 
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Priority Encoders 

General Description Features 

These TTL' encoders feature priority decoding of the DM54147,DM74147 
input data to ensure that only the highest-order data line • Encodes 10-line decimal to 4-line BCD 
is enpoded, The DM54147 and DM74147 encode nine • App!icationsinclude: data lines to four-line (8-4-2-1) BCD. The implied 
decimal zero condition requires no input conditio'n as Keyboard encoding 

zero is ~ncoded when all' nine data lines are at a high 
Range selection 

logic level.' All inputs are buffered to represent one • Typical data delay' 10 ns , 
normalized Series 54/74 load. The DM5414S and • Typical power dissiPation 225mW 
DM74148 encode eight data lines to three-line (4-2-1) 

DM54148,DM74148 bi'nary (octal): Cascading circuitry (enable input EI and 
enable output EO) has been provided to allow octal • Encodes 8 data lines to 3-line binary (octal) 
expansion without the need for externai Circuitry. For • Applications include: 
all types, data inputs and outputs are active at the low N-bit encoding 
logic ,level. Code converters and generators 

• Typical data delay 10 ns 

• Typical power dissipation 190mW 
I 

Connection Diagrams 

INPUTS OUTPUTS INPUTS 
OUTPUT I 

. 
\ OUTPUT I , , \ OUTPUT 

T' r 0 3 2 1 9 A T, EO GS 3 2 1 0 AD 

1& 15 l' 13 12 11 10 9 16 '15 1. 13 12 11 10 9 
, 

rO p- r: P-

, 

1 2 3 • 5, & 7 

G1; 
I 2 J 4 5 6 7 J; 4 ~ 6 7 B C B 4 5 6 7 EI A2 A1 , , \ , . 

INPUTS OUTPUTS INPUTS OUTPUTS 

i 
54147lJ1, (W); 74147(J), (N), (W) 54148(J), (W); 74148(J), (N), (W) 

< 

Truth Tables 
54147n4147 54148n4148 

INPUTS bUTPUTS INPUTS OUTPUTS 

1 2 3 4 5 6 7 8 9 D C B A EI 0 , 2 3 4 5 6 7 A2 Al AO GS ,eo 

H H H H H H H H H H H H H H X X x x x x x X H H H H H 

X X X X X X X X L L H H L L H H H H H H H H 'H H H H ,L 

X X X X X X X L H' L H H H L X X X X X X X L L L L L H 

X X X X X X L H H H' ,L L L L X X X X X X L H L L H L :H 

x x x x X ,L H H H H L L H L X X X x X L H H L H L L H 

X X X X L H H H H H L H L L X X X X , L H H H L 'H H L H 

X X X L H H H H H H L H H L X X X L H ,H H H H L L L H 

X X L H H H H H H H H L L L X X L H H H Ii H H L H, L H, 

X L H H H H H H H H H L H L X L H H H H H H H H' L L H 

L H H' H H H H H H H H H L L L- H 'H H H H ,H H H H H L H 

H = High Logic L,evel, L = Low Logic Level, X = Don't Car. 

" 
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~ MSI DM54/QM74147.148 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 147 148 UNITS 

MIN TYP{11 MAX ,MIN TYP(ll MAX 

VIH High Level Input Voltage 2 2 V 

VIL Low Level InputVoltage 0.8 0.8 V 

VI Input Clamp Voltage Vee"" Min, It = -12 rnA , -1.5 -1,5 V 

10H High Level Output Current -BOO -,800 p.A 

VOH High Level Output Voltage Vee = Min, 

V,L 0 O.BV, 

V ,H o2V 

10H 0 -800p.A 
2.4 2.4 V 

10L low Level qutput Current 16 16 rnA 

VOL Low Level Output Voltage Vee = Min, V'H o2V 
0.4 0.4 V 

V'L 0 O.SV, lOL "" 16'mA 

.11 Input Current at Maximum Input Voltage Vee"'" Max, V, o5.5V 1 1 rnA 

IIH High level Input Current a Input N/A 40 

Others 
Vee"" Max, V, °2.4V 

40 SO 
p.A 

IlL Low Level Input Current o Input N/A -1.6 
Vee"" Max, V, 0 0.4V rnA 

Other,s 1,6 3.2 

los Short Circuit Output Current Vee 0 Max(2) -35 -85 -35 -85 rnA 

Icc Supply Current Vee = Max I Condition 1 50 70 40 60 

I Condition 2 
rnA 

(3) 42 62 35 55 

Notes 
(11 All typical values are at Vee = 5V, TA = 25°C. 

(21 Not more than one output should be shorted at a time. 
(31 For DM54147/0M74147, ICC (condition 1) is measured with input 7 grounded, othe~ inputs and outputs open; ICC (condi'tion 2) is 

measured with an inputs and outputs open. For DM54148/DM74148, ICC (condition 1) is measured with inputs 7 and EI grounded, other 
inputs and outputs open; ICC (condition 2) is measured with all inputs and outputs open. 
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~MSI DM54/DM74147,148 

Switching Characteristics vee = !iv, T A = 25Q C 

DM54/74 

PARAMETER 
FROM TO 

WAVEFORM CONDITIONS 147 148 UNITS 
(INPUT) (OUTPUT) 

MIN TYP MAX' MIN TYP MAX 

"'LH Propagation Delav Ti,me. Low-to-
9 14 io 15 ns 

High Level Output 
Othru 9 A, B,C, D In-Phase Output 

tPHL Propagation Delay Time, High-ta:-
7 11 9 14 

Low Level Output .- ns 

t,>t.H Propagation Delay Time, Low-to-
13 19 .13 19 

High Level Output 
ns 

o thru 9 A,B,C,D Out-of-Phase Output 
"'HL Propagation Delay Time, High-to-

12 19 12 19 
Low Level Output 

ns 

tPLH Propagation Delay Time, Low-':t0-
N/A 6 10' 

High Level Output 
ns 

Propagation Delav Time, High:to-
Othru 7 EO Out-af-Phase Output 

tPHL 
N/A 14 25 

Low Level Output 
ns 

tpLH Propagation Delay Time, Low-to-
N/A 18 High Level Output '30 ns 

o thru 7 GS In-Phase Output CL = 15 pF 

tPHL Propagation Delay Time, High-to- RL = 40012 
N/A 14 25 

Low Level Output 
ns 

tpLH Propagation Delay Time, Low-to-
N/A 10 15 High Level Output ns 

EI AO, A1, or A2 I n-Phase Output 
tPHL Propagation Delay Time, High-to-

N/A 
low Level Output 

10 15 ns 

tpLH Propagation Delay Time, Low-to-
N/A 8 12 High Level Output ns 

EI GS In-Phase Output 
tPHL Propagation Delay Time, High-to-

N/A 
L~" Level Output 

10 15 ns 

tpLH Propagation Delay Time,4..o\IV-to-
N/A 10 

High Level Output 
15 ns 

EI EO I n-Phase Output 
tPHL Propagation Delay Time, High-to-

N/A 
Low Level "Output 17 30 ns 

, 

., 

, 



~.MSI. DM54/DM7,4147,14~ 

Logic Diagrams 

147 148 

7 (4) 

EI 15) 
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~ MSI DM54/DM74150,151A,LS151,S151 

Data Selectors/Multiplexers 
General Description Features 

These data selectors/multiplexers contain full on-chip • 150 selects one-of-sixteen data lines 
decoding to select the .desired data source. The 150 
selects one-of-sixteen data sources; the 151A, LS151, • Others select one-of-eight data lines 
and S151 select one-of-eight data sources; The 150, 
151A, LS151, and S151 have a strobe input which must • Performs parallel-to-serial conversion 
be at a low logic level to enable these devices. A high 
level at the strobe forces the W output high, and the Y • Permits multiplexing from N lines to one line 
output (as applicable) low. 

• Also for use as Boolean function generator 
The 151A, LS151, and S151 feature complementary 
Wand Y outputs whereas the 150 has an inverted (W) 
output only. 

TYPICAL AVERAGE TYPICAL 

The 151A incorporates address buffers which have TYPE PROPAGATION DELAY TIME POWER 

symmetrical propagation delay times through the com ple- DATA INPUT TO W OUTPUT DISSIPATION 

mentary paths. This reduces the possibility of transients 150 11 ns 200mW 

occurring at the output(s) due to changes made at the 151A 9 ns 136mW 

select inputs, even when the 151A outputs are enabled l5151 12.5 ns 30mW 

(i.e., stro!Je low). 5151 4.5 ns 225mW 

Connection Diagrams Truth Tables 
54.150/74150 

DATA INPUTS DATA SElECT 
INPUTS I , 

vi" 
E8 E9 EIO Ell E12 E13 E14 E15 A B C OUTPUT 

SELECT STROBE 
W 

24 23 22 21 20 19 18 11 16 15 14 13 0 C B A S 

X X X X H H 
-

L L L L L EO 

L L L H L E1 
L L H L L E2 
L L H H L E3 

r- r- L H L L· L Eli 
L H L H L E5 
L H H L L E6 
L H H H L E? 
H L L L L E6 
H L L H L E9 

1 2 3 4 5 6 7 8 9 10 
1'.112 E10 H L H L L 

E7 E6 E5 E4 E3 E2 El EO STROBE W o G.NO H L H H L Ei1 
I , 

OUT OATA E12 DATA INPUTS SELECT H H L L L 

54150(J), (F); 74150(JI, (N), (F) H ·H L H L E13 

H H H L L E14 
DATA INPUTS DATA SELECT H H H H ~ E15 

t , , , 
V
r1

e
6 

04 05 06 07 A 8 C 
54151A/74151A,54LS151/74l5151, 

15 14 13 12 11 10 9 745151 

INPUTS OUTPUTS 

SELECT STROBE 
Y W 

C B A S 

X X X H L H 

,...... i- L L L L 00 DO 
L L H L 01 Di 
L H L L 02 52 
L H H L 03 53 

-
H L L L 04 04 

H L H L 05 Os 
1 2 3 4 5 6 7 

18 
H H L L 06 Os 
H H H L 07 D7 

03 02 01 00 Y W STROBE G.NO 
H = High Level, L = Low Level, X =_Don't Care I , 

OATA INPUTS OUTPUTS Eo, E1 ... E15 = the complement of the level of the 
54151A(J), (W); 74151A(JI, (N), (W); 

/ 
respectwe E input 

54LS151/74L!l151 (J), (N), (W); 745151(N) DO" 01 ... D7 "'" the level of the respective 0 input 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~ 
DM54/74 DM54/74 DM74S s: 

PARAMETER CONDITIONS 150, 151A LS151 S151 . ·UNITS en 
. MIN TYP(1) MAX MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 2 V 

VIL Low Level Input Voltage DM54 0.8 0.7 N/A 
V 

DM74 0.8 0.8 0.8 

VI I nput Clamp Voltage II ~-12 mA -1.5 
Vee ~ Min V 

11~-18mA -1.5 -1.2, 

10H High Level Output Current -800 -400 -1000 /lA 
.. 

VOH High Level Output Voltage Vec ~ Min, V IH ~ 2V DM54 2.4 2.5 3.4 N/A 

DM74 2.4 
V 

VIL ~ Max, IOH ~ Max 2.7 3.4 2.7 3.4 

10L Low Level Output Current DM54 16 4 N/A 
mA 

DM74 16 8 20 

'" in ..,. 

VOL Low Level Output Voltage DM54 0.4 0.25 0.4 N/A 
Vee ~ Min, V IH ~ 2V IOL ~ Max 

DM74 0.4 0.35 0.5 0.5 V 
VIL ~ Max 

IOL =4 rnA DM74 0.4 

II Input Current at Maximum VI = 5.5V 1 1 
Vee = Max mA 

I n put \[oltage V I -7V 0.1 

IIH High Level I nput Current VI = 2.4V 40 
Vee = Max 

VI - 2.7V 20 50 
/lA C s: 

IlL Low Level I nput Current VI = O.4V -1.6 -0.4 U1 
Vee = Max mA ~ 

VI - 0.5V 2 ....... 
C 

lOS Short Circuit Output Current DM54 -20 -55 -30 -130 N/A s: Vee = Max(2) mA 
DM74 -18 -55 -30 -130 -40 -100 ~ 

Icc Supply Current 150 
... 

40 68 U1 
Vee = Max(3) 151A 27 48 mA 0 

:.... 
Others 6 10 45 70 U1 ... 

Notes 
, 

'? 
(1) All typical values are at Vee = 5it, TA = 25°e. r-

fA (2) Not more- than one output should be shorted at a time, and for DM54LS/74LS or DM74S duration of short circuit should not exceed one second. ... 
(3) ICC is measured with the strobe and data select inputs at 4.5V, all 'other-inputs and outputs open. U1 ... 
(4) National Semiconductor temporarily reserves the right to ship DM54LS/DM74LS151 devices, which have a minimum lOS = 5.0 rnA. fA ... 

U1 ... 



Switching Characteristics Vee = 5V, T A = 25°C ~ 
" 

DM54/74 DM54LS/74LS DM74S 

PARAMETER 
FRDM TO 

CONDITIONS 150 UNITS ~ 
(INPUT) (OUTPUT) 

151A CONDITIONS LS151 CONDITIONS S151 

MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
(J) 

tpLH Propagation Delav Time, 
N/A 

Low-ta-High Level Output 
23 38 27 43 12 18 ns 

Select 
" Y 

tPHl Propagation Delay Time, (4 levels) 

High-ta-Low Level Output 
N/A 23 30 18 30 12 18 ns 

tpLH Propagation Delay Time, 
21 35 16 26 15 

Low-ta-High Level Output 
14 23 10 ns 

Select 
W 

tPHl Propagation Delay Time, (3 levels) 

High-ta-Low Level Output 
22 33 16 30 20 32 9 13.5 ns 

tpLH Propagation Delay Time, 
N/A 25 33 26 42 16.5 

Low-ta-High Level Output 
11 ns 

Strobe Y 
tpHl Propagation Delay Time, 

N/A 19 30 ~O 32 12 18 
High-ta-Low Level Output 

ns 
CL " 15 pc CL " 15 pF CL " 15 pF 

tpLH Propagation Delay Time, RL "400n RL "2 kn RL" 280n 
15.5 24 11 21 15 24 9 13 ns 

Low-ta-High Level Output . 
Strobe W 

'" 0, 

tpHL Propagation Delay Time, 
21 30 17 25 18 8.5 12 

High-ta-Low Level Output - 30 ns 

<n 
tpLH Propagation Delay Time. 

N/A 17 24 
Low-ta-High Level Output 

20 32 8 12 ns 

DO tnru 07 Y 
tpHL Propagation Delay Time, 

N/A 18 
High-to-Low Levet Output 

24 16 26 8 12 ns 

tPLH Propagation Delay Time, C 
Low-to-High Level Output 

EO thru E15 13 20 10 14 13 21 4.5 7 ns ~ 
or W C1I 

tpHL Propagation Delay Time, 
DO thru D7 8.5 .j:Io 14 8 14 12 20 4.5 7 ns 

High-to-Low Level Output ........ 
C 
~ 
....,j 
.j:Io ... 
C1I 
0 
~ 
C1I ... 
'!> 
r-
(J) ... 
C1I ... 
(J) ... 
C1I ... 

--~ 



~ MSt 

Logic Diagrams 

DATA 
INPUTS' 

E3 (.) 

E4 (') 

(3) 

" 
E6 (2) 

E8 (23) 

E9 (22) 

",116) 

DATA B(14) D B 

SELECT 

150 

l
A~ 

(BINARY) Co (13 >-----,'-~ -:'C 

111) >-_____ i!~ 
D 

DM54/DM74150.151A.LS151,S151 

151A, S151 

OATA 

INPUTS D40",8)tt1=!=I:=t=I') 

i\ADB~C 

SEE ADDRE-S5 BUFFERS BELOW 

ADDRESS BUFFERS FOR 54151A174151A 

, lA~~i\ABB~C 
DATA 

SelECT 1;1 , _ 

(BINARY) 
C 

ADDRESS BUFFERS FOR 54LS151l74LS151, 74S151 

(.~~~j'illl DATA 
SELECT B 

(BINARY) C ' ' 



~'MSI DM54/DM74153,LS153,S15,3 

Dual 4-Line to 1-Line Data Selectors/Multiplexer'S 

General Description 

Each of these data selectors/mult'iplexers contains in
verters and drivers to supply fully complementary, 
on-chip, binary decoding data selection to the AND-OR
invert gates. Separate strobe inputs are provided for 
each of the two four-line sections. 

• Strobe (enable) line provided for cascading (N lines 
to n lines) 

• High fan-out, low-impedanc,e, totem-pole outputs 

TYPICAL AVERAGE 

PROPAGATION DELAY TIMES TYPICAL 

TYPE FROM FROM FROM POWER 

DATA STROBE SELECT DISSIPATION 

Features 
153 11 ns 18 ns 20 ns 170mW 

• Permits multiplexing from N lines to 1 line LS153 14 ps 19 ns 22 ns 31 mW 

• Performs parallel-to-serial conversion S153 6 ns 9.5 ns 12 ns 225mW 

Connection Diagram Truth Table 

SELECT 
DATA INPUTS STROBE OUTPUT 

INPUTS 

B A CO Cl C2 C3 G V 

X X X X X X H L 

L L L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H x H X X L H 

H L X .X L X L L 

H L X .X H X L H 

H H X X X L L L 

H H X X X H L H 

OATA INPUTS 

54153(J), (W); 74153(J), (N). (W); 
54LS153174LS153(J), (N), (W); 

74S153(N) 

Select inputs A and B, are co.mmon to both sections. 
H = High Level, L = Low Level, X = Don't Care 

Logic Diagram 

STROBE Gl (1) 

1Co-"I'''"I ________ +-+-+-'-~ 

"lCl.J!15!!..1------_-F:t=+=+=L...) 
DATA 1 

1C'.::I.!!.I------+++--f-+-L-J 

lC3 il'!!.' ---.,---.tt:*$:=Lj 
, {B~ 

SELECT 

A~ 
,col.::lO""I------++-~~~r-~ 

2Cl ;;.111"-1 __ -'-___ ++-+-+-1-r-"' 
DATA 2 

2[2 ::ll~'I------i;l===t=t=r-~ 

2C' ~ll~'I:F;:====~~~§~[) (15) 
STROBE G2 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~ 
DM54/74 DM54LS/74LS DM7.4S s: 

PARAMETER CONDITIONS 153 LS153 S153 UNITS C/) 

MIN TYP(1) MAX MIN TYP(1) MAX MIN TYP(l) MAX 

V,H High Level Input Voltage 2 2 2 V 

V,L Low Level Input Voltage DM54 0.8 0.7 N/A 
V 

DM74 0.8 0.8 0.8 

VI lriput Clamp Voltage I, ~-12 mA --1.5 
Vee ~ Min V 

I, ~ -18 mA -1.5 -1.2 

10H High Level Output Current -800 -<\00 -1000 jJA 

VOH High Level Output Voltage Vee ~ Min, V'H ~ 2V DM54 2.4 3.2 2.5 3.4 N/A 

V,L ~ Max, IOH ~ Max 
V 

DM74 2.4 3.2 2.7 3.4 2.7 3.4 

10L Low Level Output Current DM54 16 4 N/A 
mA 

DM74 16 8 20 

"" 0, 

VOL Low Level Output Voltage Vee ~ Min DM54 0.2 0.4 0.25 0.4 N/A 

V'H ~ 2V 
IOL ~ Max 

DM74 0.2 0.4 0_35 0.5 0.5 V 
9' V ,L ~ Max IOL ~ 4 mA DM74LS 0.4 

II Input Current at Maximum V, ~ 5.5V 1 1 
Vee ~ Max mA 

Input Voltage V,~7V 0.1 

IIH High Level I nput Current V, ~ 2.4V 40 
Vee ~ Max 

V, ~ 2.7V 20 50 
jJA 

I'L Low Level Input Current V, ~O.4V -1:6 -0.36 mA C 
Vee ~ Max 

V, ~ 0.5V -2 
s: 
U'I 
~ 

lOS Short Circuit Output Current DM54 -20 -55 -30 -130 N/A ........ 
Vee ~Max(2) 

DM74 -18 -57 
mA C -30 -130 -40 -100 s: 

Icc Supply Current DM54 34 52 6.2 10 N/A ~ Vee ~ Max(3) mA 
DM74 34 60 6.2 10 45 70 U'I 

W 
Notes j-
ill All typical values are at Vee ~ 5V', TA ~ 25°e. C/) ... 
(2) Not more than one output should be shorted at a time, and for DM54LS174LS or DM74S duration of short circuit should not exceed one second. U'I 
(3) leel is measured with the outputs open ,and all inputs grounded. W 
(4) National Semiconductor temporarily reserves the right to ship DM54LS/DM74LS153 devices which have a minimum lOS == 5.0 rnA. C/) ... 

U'I 
W 

. __ .- ---- - ___ J 
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Switching Characteristics Vee = 5V, T A = 25°C 

FROM TO 
PARAMETER 

(INPUT} (OUTPUT) 

tpLH Propagation Delay Time, 

Low-to-High Level Output 
Data y 

tpHL Propagation Delay Time, 

High-to-LoW Level Output 
Data Y 

tpLH Propagation Delay Til11:e, 

Low-to-High Level Output 
Select y 

tpHL Propagatio'n Delay Time, 

High-to-Low Level Output 
Select y 

tPLH Propagation De.lay Tim.e, 

Low-to-High Level Output 
Strobe y 

tpHL Propagation Delay Time, 

High-to-Low Level Output 
Strobe y 

. 

DM54174 

153 

CONDITIONS MIN TYP MAX 

11 18 

10 23 

20 34 
CL ~ 30 pF 

RL ~ 400rJ 
20 34 

19 30 

17 23 

~ 
DM54 LS/74 LS DM74S s: 

LS153 S153 UNITS en 
CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

, 
10 15 6 9 ns 

, 

17 26 6 9 ns 

19 29 11.5 18 ns 
CL ~ 15 pF CL ~ 15 pF 

RL ~ 2 krJ RL ~ 280n 
25 38 12 18 ns 

16 24 - 10 15 ns 

21 32 9 13.5 ns 

C s: 
U1 
~ 
"-
C s: 
~ 
en 
W 
F-en ..... 
U1 
w 
en ..... 
U1 
W 

-_ .. _--
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General Description 

Each of these 4-line-to-16-line decoders utilizes TTL 
circuitry to decode ·four binary-coded inputs into one 
of sixteen mutually exclusive outputs when both the 
strobe inputs, G1 'and G2, are ·Iow. The demultiplexing 
function is performed by using the 4 input lines to 
address the output line, ·passing data from one of the 
strobe inputs with the. other strobe input low. When 
either strobe input is high, all outputs are high. These 
demultiplexers are ideally suited for implementing high-. 
performanc~ memory decoders. All inputs are buffered 
and input clamping diodes ·are provided to minimize 
transmission-line effects and thereby simplify system 
design. 

, 
. Connection and Logic Diagrams 

INPUTS OUTPUTS 

Vi:. 
, 

A • e 0 .2 Gl ' '15 14 13 12 11 
, 

2J 22· 21 20 19 ,. 11 16 15 
,. 1J 

OM54/0M74154,L154A,lS154 

4-Lineto 16-Line Oc;K:Q.ders/Oel1lultiplexers 

F~atures . 

• Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

• Performs tl)~ demultiplexing function by distributing 
data from one input line to anyone of 16 o.~tputs 

• Input clamping diodes simplify system design 

• High fan-out, low-impedance, totem-pole outputs 
TYPICAL TYPICAL 

TYPE PROPAGATION OELAY POWER 

154 
LI54A 
LS154 

(18)' 

:~(19) 

~(2J1 

3 LEVELS OF LOGIC STROBE 

l 

19 ns 
55 ns 
23 ns 

~ 
ii 

• 

A 

~ 

e 
0 

A 

• 

18 ns 
45 ns 
19 ns 

e 

...-

DISSIPATION 

170mW 
24mW 
45mW 

1110 

i---... 
{21, 

131 2 

(41 3 

....... 
1&1. 

(6. 

• 
roC 0-

INPUTS • (221 m6 
r li - ('1, e (211 e 

-v ~ OUTPUTS 

" (91. 

, 2 3 • 5 6 , 8 9 10 11 J12 0 - (101 8 
,0 

, 2 , • • 6 , • , 10 GNU 
0 1201 0 , 

OUTPUTS 1 0 
0 / 1111." 

54154IJ), IF); 74154IJ), IN), IF); 
54L 154An4L 154AIJ), IN), IF); 
54LSI54n4LSI54IJ), IN), !F) 

t' 
1131 11 

(141" 

li (151" 

I - (161'4 

A • 
/ B (17)15 

e 
0_ 

~ 

Tentative Data For LS154 2-60- LS154 To Be Announced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 154 

M!N TYP(l) MAX MIN 

VIH High Level I nput Voltage 2 2 

VIL Low Level Input Voltage OM54 0.8 

OM74 0.8 

VI Input Clamp Voltage 1,=-12mA -1.5 
Vee = Min 

1,=-18ml'\ 

10H High Level Output Current -800 

VOH High Level Output Voltage Vee = Min, V'H = 2V OM54 2.4 3.4 2.4 

V'L = Max, IOH = Max OM74 2.4 3.4 2.4 

10L Low Level Output Current OM 54 16 

OM74 16 

VOL Low Level Output Voltage Vee = Min, V'H = 2V OM54 0.25 0.4 

V'L = Max, IOL = Max OM74 0.25 0.4 

II Input Current at Maximum Input Voltage V, = 5.5V 1 
Vee = Max 

V,~7V 

IIH High Level I nput Current V, = 2.4V 40 
Vee = Max 

V, = 2.7V 

IlL Low Level I nput Current V, = 0.3V 
Vee = Max 

V,=O.4V -1.6 

loS Short Circuit Output Current . OM54 -20 -55 -3 
Vee'" Max(2) 

OM74 -18 -57 -3 

Icc Supply Current OM54 34 49 
Vee = Max(3) 

OM74 34 56 

Notes 
(1J All typical values are at Vee = 5V, T A = 2Soe. 
(2) Not more than one. output should be shorted at a time, and for DM54LS174LS duration of short circuit should not exceed one second. 

(31 ICC is measured with all inputs. grounded and all outputs. open. 
(4) Tentative data. 

---- ~-

~ 
DM54L!74L DM54LS174LS s: 

L154A LS154(4) UNITS en 
TYP(1) MAX MIN TYP(H MAX 

2 V 

0.7 0.7 
V 

0.7 0.8 

N/A , 
V 

-1.5 

-200 -400 J.LA 

2.8 2.5 3.5 
V 

2.8 2.7 3.5 

2 4 
mA 

3.6 8 

0.15 0.3 0.25 0.4 
V 

0.20 0.4 0.35 0.5 

0.1 
mA 

0.1 

10 

20 
J.LA 

C 
-0.18 s: 

mA U1 
-0.36 ~ 

....... 
--9 -15 -30 -130 C 

mA s: --9 15 -30 -130 -...J 
~ 

4.8 6.0 9 14 ..... 
mA U1 

4.8 6.0 9 14 ~ 

!: 
U1 
~ » 
r-en ..... 
U1 
~ . 

---- ~ - -- -~-



Switching Characteristics Vee = 5V, T A = 25°C ~ 
DM54/74 DM54L/74L' DM54LS/74LS s:: 

PARAMETER 154 L154A LS154(4) UNITS CJ) 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpLH Propagation Delay Time, Low-to-High 

Level Output, From A, B, C, or 0 Inputs 18 36 35 70 24 36 - ns 

Through 3 Levels of Logic 

tpHL Propagation Delay T~me, High-to-Low 

Level Output, From A, B, C, or 0 Inputs CL = 15 pF 21 33 CL = 50 pF 75 150 _ CL = 15 pF 22 33 ns 

Through 3 Levels of Logic RL = 400Q RL=4kD. RL = 2 kQ 

tpLH Propagation Delay Time, Low-to-High 
17 30 35 70 20 30 ns 

Level Output, From Either Strobe Input 

tpHL Propagation Delay Time, High-to-Law 
18 27 55 110 18 27 ns 

Level Output, From Either Strobe Input 

N 
Truth Table '> -

0, 
,N INPUTS OUTPUTS 

G1 G2 D C B A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

L L L L L L L H H H H H H H H H H H H H H H 

L L L L L -H H L H H H H H H H H H H H H H H 

L L L L H L H H L H H H H H H H H H H H H H 

L L L L H H H H H L H H H H H H H H H H H H C 
L L L H L L H H H H L H H H H H H H H H H', H 3: 
L L L H L H H H H H H L H H H H H H H H H H U1 
L L L H H L H H H H H H L H H H H H H H H H ~ 

"-L L L H H H H H H H H H H L H H H H H H H H C 
L L H L L L H H H H H H H H L H H H H H H H 3: L L H L L H H H H H H H H H H L H H H H H H -..I 
L L H L H L H H H H H H H H H H L H H H H H ~ 
L L H L H H H H H H H H 

... 
H H H H H L H H H H U1 

L L H H L L H H H H H H H H H H H H L H H H ~ 
L L H H L H H H H H H H H H H H H H H L H H !:; 
L L H H H L H H H H H H H H H H H H H H L H U1 
L L H H H H H H H H H H H H H H H H H H H L ~ 
L H X X X X H H H H H H H H H H H H H H H H l> 
H L X X X X H H H H H H H H H H H H H H H H r-
H H X X X X H H H H H H H H H H H H H H H H CJ) .... 

U1 
H = High Level, L = Low Level, X = Don't Care ~ 



~MSI DM'54/DM74155.LS155.156.LS156 

Dual 2-Une to 4-Line Decoders/Demultiplexers 

General Description 

These TTL circuits feature dual 1-line-to-4-line demul
tiplexers with individual strobes and common binary
address inputs in a single 16-pin package. When both 
sections are enabled by the strobes, the common address 
inputs sequentially select and route associated input data 
to the appropriate output 'of each section_ The individual 
strobes permit activating or inhibiting each of the 4-bit 
sections as desired. Data applied to input Cl is inverted 
at its outputs and data applied at C2 is true through its 
outputs. The inverter following the Cl data ,input permits 
use as a 3-to-8-line decoder, or 1-to-8-line demultiplexer, 
without external gating. Input clamping diodes are 
provided on these circuits to minimize transmission-line 
effects and simplify system design. 

Connection Diagram' 

54155(J), (W); 74155(J), (N), (W); 
54LS155174LS155(Ji; (N), (W); 

54156(J), (W); 74156(J), (N), (W); 
54LS156174LS156(J), (N), (W) , 

Logic Diagram 

DA~~ ~115:!.1_,-..., 

STRO:: ;.;.114;;.1 __ --' 

Features 

• Applications: 
Dual 2-to-4-line decoder 
Dual 1-to-4-line demultiplexer 
3-to-8-line decoder 
,Ho-8-line demultiplexer 

• Individual strol;les simplify cascading for decoding or 
demultiplexing larger words ' 

• Input clamping diodes simplify system design 

• Choice ilf outputs: 
Totem-pole (155, LS155) 
Open-collector ('i56, LS156) 

Truth Tables 

• 2-LINE-T0-4-LINE DECODER 
OR 1-LINE-T0-4-LlNE DEMULTIPLEXER 

INPUTS ,OUTPUTS 

SELECT STROBE DATA 
1Y0 1Yl 1Y2 

B A G1 C1 

X x H X H H H 

L L L H L H H 

L H L H H L H 

H L L H H H L 

H H L H H H H 
x X X L H H H 

INPUTS OUTPUTS 

SELECT STROBE OATA 
2YO 2Yl 2Y2 

B A G2 C2 

X X H X H H H 

L L L L L H H 

L H l L H L H 

H L L L H H L 

H H L L H H H 

X x X H H H H 

3-LINE-TO·8-LINE DECODER 
OR l-LINE-TO-8-LINE DEMULTIPLE,XER 

INPUTS 

SELECT 
STROBE (0) (1) (2) 

OR QATA 

C' B A G~ 2YO 2Y1 2Y2 

X X X H H H H 

L L L L L H H 

L L H L H L H 

L H ·L L H H L 

L H .H L H H H 

H L L L H H H 

H L H L H H H 

H H L L H H H 

H H H L H H H 

. t.e = inputs C1 and C2 connected together 
+G = inputs G1 and G2 connected t~gether 

H = high level, L = low level, X = don't care 

OUTPUTS 

(3) (4) (5) 

2Y3 1Y0 1Y1 

H H H 

H H H 

H • H H 

H H H 

L H H 

H L H 
H H L 

H H H 

H H H 

1Y3 

H 

H 

H 

H 

L 

H 

2Y3 

H 

H 

H 

H 

L 

H 

(6) (7) 

1Y2 1Y3 

H H 
H H 

I:' H 

H H 

H H 

H H 

H H 

L Ii 
H L 
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Electrical Characteristics, over recommended operating free-air temperature range (unless otherwise noted) ~ 
DM54/74 DM54LSl74LS 

3: PARAMETER CONDITIONS 155 156 LS155 LS156 UNITS en 
MIN TVP(ll MAX MIN TYP(1) MAX MIN TYP(I) MAX MIN TYP(l) MAX 

<A-",' 

V,H High Level Input Voltage 2 2 2 2 V 

V ,L Low Level Input Voltage DM54 0.8 .0.8 0.7 0.7 
V 

DM74 0.8 0.8 0.8 0.8 

V, Input Clamp Voltage I, =-12mA -1.5 -1.5 
Vee = lYIin .V 

I, = 18mA 1.5 1.5 

10H High. Level Output Current Vee = Min, V 1H = 2V. V1L = Max, VOH = 5.5V 250 100 

-800 400 
I'A 

• VOH High Level Output Voltage Vee = Min, V rH = 2V DM54 2.4 2.5 3.4 

V1L = Max, IOH = Max I DM74 2.4 2.7" 3.4 V 

5.5 5.5 

lOt: Low- (evel Output Current DM54 16 16 4 4 
rnA 

DM74 16 16 8 8 

'" a. 
.~ 

VOL low Level Output Voltage tOL =4mA 0.25 0.4 0.25 0.4 
Vee = Min, V 1H = 2V 

10L - 8 rnA; DM74 0.35 0.5 0.35 0.5 .V 
V'L = 0.8V 

10L -16mA 0.4 0.4 

I, Input Current at Maximum V, = 5.5V 1 1 
rnA 

Input Voltage 
Vee = Max 

V, = 7V 0.1 '0.1 

I,w High Level Input Current V, = 2.4V 40 40 
I'A 

0 
Vee = Max 

V, = 2.7V 20 20 3: 
,01 

I,L Low Level InplJt Current. Vee = Max. V, = O.4V -1.6 -1.6 --{).36 --{).36 rnA ~ ....... 
los - Short Circuit .Output Current DM54 -20 -32 -55 -30 -130 

rnA 0 
Vee = Max(2) N/A N/A 3: DM74 -18 -32 -55 -30 -130 

Icc Supply Current DM54 25 35 '25 35 6.1 10 6.1 10 ~ Vee = Max(3) rnA 
DM74 25 40 25 40· 6.1 10 6,.1 10 01 

01 

Notes 
r-

Ail typical values ate. at VCc': !iv, TA = 25°C. 
en 

(11 .... 
01 

(21 Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 01 
(31 ICC is, measured with outputs open, A, B, and·Cl inputs at 4.5V, andC2, Gl and G2 inputs grounded. ':.& 

C1I 
.0) 

r-en ... 
01 
0) 

, 



Switching Characteristics vee = 5V, T A = 25°C , 
~ 

OM54/74 DM54LSn4LS 3:. PARAMETER 
FROM TO LEVELS 

155' (INPUT) (OUTPUT) 156 LS155 LS156 UNITS en OF LOGIC CONDFriONS CONDITIONS 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

.-

-
tpLH ,Propagation ' ... 

Delay Tir:ne, A, B,C2 
.y 2 13 20 15 23 10 15 25 40 n, 

Low-io-High .G1orG2 

Level Output 

tpHL. Propagation 

Delay Time, A, B,C2 
Y 2 18 27 

High-to-Low G1orG2 
19 30 19 30 34 ·51 n, 

Level Output 

tpLH Propagation 

Delay Time, 
Aor B Y 3 18 27 21 32 17 26 31 46 n, 

Low-ta-High , 
CL = 15pF CL = 15 pF Level Output 
RL = 400n RL = 2 kn 

tPHL Propagation 

Delay Time, 
Aor'B Y 3 17 26 18 27 19 30 34 51 . n, 

High-ta-Low 

'" .;, level O~tput 
11' 

tpLH Propagation 

Delay Tin'le, 
C1 y 3 17 ·24 19 27 18 27 32 48 n' Low-ta-High 

Level Output C 
tpHL Propagation . 3: 

Delay Time, U1 
Hfgh-to-Low 

C1 y 3 17 26 18 27 18 27 32 48 n, ~ ....... 
Level Output C 

3: 
~ 
~ - U1 
U1 
i-
en ..... 
U1 
U1 
~ 
U1 
~. 

r-
en 
~ 

UJ 0). 

--_ .. -



~ MSI 'DM54/0M74157.L157A.LS157.S157.LS158.S158 

General Description ' 

Quad 2-Line to 1-Line Data Selectors~Multiplexers 

Features 

These data selectors/multiplexers contai,n inverters and 
drivers to supply full on-chip data selection to the four 
putput gates. A separate strobe input is, provided. A 
4·bit word is selected from one of tWo' sources and is 
routed to the four outputs, The 157, L 157A;LS157, and 
S157 present true data, whereas the LS158 and S158 
present inverted data to minimize propagation delay time, 

Applications 

• Expand any data input point 
• Multiplex dual data buses 
• Generate four functions of two variables (one variable 

is common) 
• Source programmable counters 

Connection Diagrams 

INPUTS INPUTS 
STROBE , OUTPUT , 

Vee 0 A4 B4 V4 A3 B3 

L& 15 14 13 12 11 10 

-

1 2 3 4 5 & 1 

S M ~ ~ ~ ~ n 
SELECT' • 'OUTPUT '-' --.----, OUTPUT 

INPUTS INPUTS 

Low lam It S selects A inputs 
High level at S selects B inputs 

54157(J1, (W): 74157(J), (N); (W): 
54L 157A/74L 157A(JI, (N), (W): 

54LSI57/74LS157(J), (N), (W): 74S157(N) 

Truth Table 

OUTPUT 
V3 

0 

INPUTS 

STROBE 'SELECT A 

H 

L 
L 
L 

L 

X 
L 

L 

H 

H 

X 

L 

H 

X 

X 

B 

X 
X 

X 
L 

H 

• Buffered inputs and outputs 

• Three speed/power ranges avaHable 

, ~ 

TYPICAL TYPICAL 
PROPAGATION POWER 

Type 
TIME DISSIPATION 

157 
L157A 

LS157 
S157 

LS158 
S158 

vr 
1& 

-

S 
SELECT 

9 rts 
40 ns 

9 ns 

5 ns 
7 ns 
4 ns 

, 
INPUTS INPUTS 

STROBE , . OUTPUT , , 
G A4 B4 V4 A3 B3 

15 14 13 12 11 10 

3 4 5 ,6 1 

AI Bl VI A2 B2 Y2 
"-_-oJ' OUTPUT '-' _ _._---, , OUTPUT 

INPUTS INPUTS 

low , .. at S selects A inputs 
High level It S selects B inputs 

54LSI58r74LSI5B(J), (N), IW): 
74S158(N) 

OUTPUT Y 

157, L157A LS158 
LS157,S157 5158 

L H 

L H' 
H L 

L H 

H L 

150mW 

15mW 
49mW 

250mW 
24mW 

195mW 

OUTPUT 
V3 

9 

H = High Level, !- ,= Low Level, X = Don't Ca,ra 

~~--~".----~~--------------------~------------------~~--~--------~.; 
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N 
6> ,.., 

Electrical Characteristics over recommended operating free·air temperature range (unless otherwise noted) 

DM54174 DM54l/74L DM54 LS/7 4 LS 

PARAMETER CONDITIONS 
.. 

157 L157A LS157, LS158 

MIN TYPO) MAX MIN TYP(l) MAX MIN TYPO) MAX 

V ,H High Level I nput Voltage _ 2 2 2 

V ,L Low Level Input Voltage I DM54 0.8 0.7 0.7 

DM74 0.8 0.7 0.8 

V, Input Clamp Voltage II ~ -12 mA . -1.5 N/A 
Vee :;= Min 

II --18 mA 1.5 

IOH High Level Output Current ·-800 -200 -400 

VOH High Level Output Voltage Vee:: Min, V 1H := 2V DM54 2.4 3.4 .. 2.4 2.5 3.4 

V 1L "" Max, IOH "" Max DM74 2.4 3.4 2.4 2.7 3.4 

IOL Low Level Output Current DM54 16 2 4 

DM74 16 3.6 8 

VOL Low Level Output Voltage Vee = Mi~ IOL=4mA DM74 0.25 0.4 

V 1H = 2V DM54 0.4 0.3 0.25 0.4 

V1L "" Max 
IOL = Max 

DM74 0.4 0.4 0.35 0.5 

I, I nput Current at Any Input VI ~ 5.5V 1 0.1 

Maximum I nput Voltage S or G Input Vee = Max 0.2 
V, = 7V 

A or B Input 0.1 

I'H High Level Input Current Any Input VI = 2.4V 40 10 

SorGlnput Vee = Max 40 

A or B Input 
V, = 2.7V 

20 

I,L ~ Low Level Input Current Any Input VI = 0.3V -0.18 

S or G Input -1.6 -0.8 
Vee =- Max VI = 0.4V 

-1.6 A'or B Input -0.4 

Any Input VI = O..5V 

los Short Circuit Output Current DM54 ··20 -55 -3 -9 -15 -30 -130 
Vee = Max(2) 

DM74 -18 -55 -3 -9 -15 -30 -130 

IcC Supply Current 157 30 48 3 4 9.7 16 
Vee ~ Max(3) 

158 N/A N/A 4.8 8 

Notes 
(1) All typical values are at V CC ~ 5V, T A = 25°C. 

(2) Not more than one output should be shorted at a time •. and for the DM54LS/74LS or DM74S duration of the short circuit should not exceed one second. 

(3) ICC is measured·with 4.5V applied to all inputs and all outputs open. 

~ 
DM74S s: S157, S158 UNITS en 

MIN TYP(ll MAX -
2 V 

N/A 
V 

0.8 

V 
.L2 

-1000 I"A 

N/A 
V 

2.7 3.4 

N/A 
mA 

20 

N/A V 

0.5 

1 
C s: mA at 
~ ....... 
C 

50 IlA s: 
50 ~ ... 

at 

" mA 
!:; 

-2 at 
N/A );! 

mA i--40 -100 
en 

50 78 ... 
mA at 

39 61 " en ... 
at 
:....J 
r-en ... 
at 
00 
en ... 
at 
00 



. Switching Characteristics Vee = 5V, T A = 25°C ~ 
DM54174 DM54L174L DM54 LSI7 4 LS DM74S 

PARAMETER 
FROM 

157 L157A LS157, LS158 S157, S158 UNITS s: 
(INPUT) en 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpLH Propagation Delay 

~ 8 14 40 80 9 14 5 7.5 
Time, Low-ta-High 

NIA NIA 
ns 

158 8 13 4 6 
Level Output 

Data 
tpHl Propagation Delay 

157 10 14 40 80 .12 19 4.5 6.5 
Time, High-te-Low ~ NIA 

ns 
N/A 8 13 4 6 

Level Output 

tpLH Propagation Delay 
157 13 20 60 120 16 25 8.5 12.5 

Time, Low-ta-High '15s N/A 11.5 
ns 

N/A 14 25 6.5 
Level Output CL = 15 pF CL = 50 pF CL = 15 pF CL = 15pF 

Strobe 
tpHl Propagation Delay RL = 400Q RL = 4 kQ R L =2kQ· RL = 280Q 

157 14 21 60 120 17 27 7.5 12 
Time, High-te-Low r--;sg-- N/A 7 

ns 

level Output 
N/A 16 27 12 

tplH Propagation Delay 
157 15 23 140 16.5 26 9.5 15 70 

Time, Low-te-High r--;sg-- N/A 8 12 
ns 

Level Output 
N/A 13 .20 0 

'" 6> 
<Xl 

Select s: 
tpHL Propagation Delay 

157 17 27 50 100 19 30 9.5 15 (Jt 
Time, High-te-Low r--;sg-- N/A 

ns ~ N/A 16 24 8 12 ........ Level Output 
0 s: 
-...I 
~ 
(Jt 

:-J 
c;: 
(Jt 
-...I 

'? 
r-
en 
-" 
(Jt 

:-J 
en .... 
(Jt 

:-J 
r-
en .... 
(Jt 
CO 
en .... 
(Jt 
CO 



~.MSI 
Logic Diagrams 

LS157 

At (2) 

81 (3) 

A2 (5) 

82 (6) 

AJ 1111 

83 (10) 

A4 (14) 

B4 (13) 

STROBE G .. 11:.;5)'-__ -+--<:r, 
SELECT 8 .. 1':.:.) .... --+-<::1.--1 

5157 

STROBE ""11~5)~ __ -Q1">_"" 

OM54/0M74157 ,L157A,LS157, S157 ,LS158 ,S158 

157, L 157A 

A1 .,::;'21'---;====n 
81 (3) 

A2 (5) 

82 (6) 

A3 (11) 

83 (10) 

A4 (14) 

84 (13) 

SElECT.:;11::..) DIO-.... -I~>O .... 

STROBE .:;11~5) ___ Q~>-_ 

L5158 

Al (2) 

".;;13::.) ________ +_-{-, 

A2 (5) 

B1~I6~) ________ ~~_f-"\ 

A3",11~1) _________ ~~_f-,,\ 

B3.;;11:';0)~ _______ +i--f--' 

A4.;;11~4) ____________ +i--f-,,\ 

".;;11:.;3) ___________ +i-_f--"\ 
STROBE G .;;11:.;5) _____ -+--<::r, 
SELECT 5.;;11::.' .... --+-<::1.--1 

5158 

STROBE .:;(1~5' ____ ....q 
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~ MSI DM54/DM74160A;LS160,161A,LS161,162A.LS162,163A,LS163 

General Description 

These synchronous, presettable counters feature an 
internal carry look-ahead for application.in high-speed 
counting designs. The 160A, 162A, LS160, LS162, are 
decade counters and the 161A, 163A, LS161, LS163 
are 4-bit binary counters. The carry output is decoded 
by means of a NOR gate, ,thus preventing spikes during 
the normal counting mode of operation. Synchronous' 
operation is provided by having all flip· flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count-enable 
inputs and internal gating. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. 
A buffered clock input triggers the four fl ip-flops on 
the rising (positive·going) edge of the clock input 
waveform. 

These counters are fully' programmable; that is, the 
outputs may be preset to either level. As presetting is 
synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree 
with the setup data after the next clock pulse regardless 
of the levels of the enable input. Low-to-high transitions 
at the load input of the 160A through 163A or LS 160 
through LS163 are perfectly acteptable,'regardless of the 
logic levels on the clock or enable inputs. The clear 
function for the 160A, 161A, LS160, and LS161 is 
asynchronous; and a low level at the clear input sets all 
four of the flip-flop outputs low regardless of the levels 
of clock, load, or enable inputs. The clear function for 
the 162A, 163A, LS162, LS163, is synchronous; and a 

Features 
• Synchronously programmable 
• Internal look-ahead for fast counting 

• Carry output for n-bit cascading TYPE 

• Synchronous counting 

Synchronous 4-Bit Counters· 

low level at the clear input sets all four of the flip-flop 
outputs low after. the next clock pulse, regardless of the 
levels of the enable inputs. This synchronous clear 
allows the count length to be modified easily, as decoding 
the maximum count desired can be accomplished with 
one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to 
all low outputs. Low-to·high transitions at the clear 
input of the 162A and 163A are also permissible regard
less of the logic levels on the clock, enable, or load inputs. 

The carry look-ahead. circuitry provides for cascading 
counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this 
function are ,two count-enable inputs and a ripple carry 
output. Both count-enable inputs (P and T) must be 
high to count, and input T is fed forward to enable the 
ripple carry output. The ripple carry output thus enabled 
will produce' a high·level output pulse with a duration 
approximately equal to the high-level portion of the Q A 

output. This high-level overflow ripple carry pulse can 
be used to enable successive cascaded stages. High~to
low-level transitions at the enable P or T inputs of the 
160A through 163A or LS160 through LS163, may 
occur regardless of the logic level on the clock. 

LS160 through LS163 feature a fully independent clock 
circuit. Changes rl,ade to contra'! inputs (enable P or T, 
load or clear) that will modify the operating mode have 
no effect until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the 
stable setup and hold times. 

TYPICAL PROPAGATION 

TIME, CLOCK TO 

Q OUTPUT 

TYPICAL 

CLOCK 

FREQUENCY 

TYPICAL 

POWER 

DISSIPATION 

• Load control line 

• .Diode-clamped inputs 

160 thru 163 

LS160 thru LS163 

14 ns 

14 ns 
35 MHz 

32MHz 

315mW 

93mW 

Connection Diagram 

RIPPLE 
CARRY 

Vee OUTPUT 

f16 15 

-0 

1 2 

CLEAR CLOC~ 
\ 

OUTPUTS 

DB lie 

14 13 

3 4 

A B C 

DATA INPUTS 

12 " 

5 6 

0 , 

ENABLE 
T 

10 

7 

ENABLE 
P 

LOAD 

G!: 

2-70 

54160A{JI, (WI; 74160A{J), (N), (W); 
54LSI60/74LSI60{J), (N), (W); 

54161A(J), (W); 741&IA(J), (N), (W); 
54LSI61/74LSI61(J), (N), (W); 

54162A{J), (WI; 74162A(J), (N), (W); 
54LSI62/74LSI62{J), (N), (W); 

54163A(J), (W); 74163A(J), (N), (W); 
54LSI63/74LSI63(J), (N),(W) 



~ MSI DM54/DM74160A.LS160.161A.LS161.162A.LS162.163A.I.S163 

Electrical Characteristics over recommended operating free-air temperature range (unless otherWise noted) 

DM54/74 DM54LS/74LS 

PARAMETER CONDITIONS 
160A,161A LS160, LS161 

UNITS 162A, 163A LS162, LS163 

MIN TVP(1) MAX MIN TVP(1) MAX 

V,H Hi.Qh Level· I npa'fVoltage 2 2' V 

V,l Low Level Input Voltage DM54 ,0.8 0.7 
DM74 0.8 0.8 

V 

V, Input Clamp Voltage 
Vee:: Min 

1,=-i2mA -1.5 

I, =-18mA 
V 

-1.5 

10H High Level Output Current -800 -400 p.A 

VOH High Level Output Voltage Vee = Min, V 1H '= 2V DM54 2.4 3.4 2.5 3.4 
V 

V IL = Max, IOH = Max DM74 '2.4 > 3.4 2.7 3.4 

10l Low Level Output Current DM54 16 4 

DM74 
mA 

16 8 

VOL Low Level Output Voltage Vee = Min DM54 0.2 0.4 0.25· 0.4 

V,H = 2V 
tOL = Max 

DM74 0.2 0.4 0.35 0.5 V 

V1L = Max tOL - 4 rnA DM74 0.25 0.4 

I, Input Current ax Maximum All V,,= 5.5V 1 

Input Voltage Data or Enable P 0.1 

Load, Clock, or Enable T 
Vee = Max V, = 7V 

0.2 mA 
Clear (LS160, LSI61) 0.1 
Clear (LS162, LS163) \ 0.2 

I'H High Level Input Current Load 40 40 

Clock, Enable T 
Vee = Max 80 40 

Data 
V, = 2.4V (160A-163A) 40 20 

Enable P 
p.A 

V, = 2.7V (LSI60-LSI63) 40 20 

Clear (160, 161) 40 20 
Clear (162, 163) 40· 40 

III low Lev~llnput Current Data, Enable P -1.6 -iI.4 

Clock -3.2 -1.2 

Load -1.6 -iI.8 
mA 

Enable T 
Vee = Max V, = 0.4V, 

-3.2 -iI.8 

Clear (160, ,161) -1.6 -iI.4 

Clear (162, 163) 1.6 -iI.8 

lOS Short Circuit Output Current DM54 -20 -57 -30 -130 
Vee = Max(2) mA 

DM74 18 -57 30 130 

ICCH Supply Current, All Outputs High DM54 59 85 18 31 
Vee = Max(3) mA 

DM74 59 94 18 31 

ICCl Supply Current, All Outputs low DM54 63 91 19 32 
Vee = Max(4) , 19' 

mA 
DM74, 63 101 32 

Notes 

(11 All typical values are at VCC = 5V, TA = 25'C. 

(21 Not more than one output should be shorted at a time, and for DM54lS/74LS duration of short circuit should not exceed one second. 
(3) ICCH is measured wi1l1 the load input high, then again with the load input low, with all 01l1er inputs high and all outputs open. 

(41 leel is measured with the clock input high, then again with the clock input low, with ~II other inputs low and all outputs open. 

2-71 



~ MSI OM 54/ OM74160A;LS160 .161A.LS161.16 2A.LS162 .163A. LS163 . 

Switching Characteristics vee = 5V, T A = 25°C 

DM54/74 DM54LSI74LS 

PARAMETER 
FROM TO 

160A. 161A. 162A. 163A LS160. LS161. LS162, LS163 UNITS 
(INPUT) (OUTPUT) 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

f MAX Maximum Clock Frequency 25 35 25 32 MHz 

tplH Propagation De!ay Time, 
18 27 23 35 ns 

Low-ta-High Level Output Ripple 
Clock 

1PHL Propagation"Oelay Time, carry 
16 24 23 35 ns 

High-to-Low Level Output 

1PLH Propagation Delay Time, 
14 20 16 24 ns 

Low-ta-High Level Output c!o~k 

(Load Input High) 
Any Q 

1PHl Propagation Delay Time, 
16 23 18 27 ns 

High-to-Low Level Output CL " 15pF CL " 15pF 

tPLH Propagation Delav Time, RL "400SI 
14 21 

RL " 2 kSl 
17 25 ns 

Low-to-High Level Output Clock 

(Load Inpl)t Low) 
Any Q 

tPHL Propagation Delay Time, 
18 25 19 29 ns 

High-ta-Low Level Output 

1PlH Propagation Delay Time, 
10 15 15 23 ns 

Low-ta-High level Output Ripple 
Enable T 

tpHL Propagation Delay Time, carry 
12 16 15 23 ns 

High-ta-Low Level Output 

tpHL Propagation Delay Time, 
Clear (5) Any 0 24 36 26 38 

High-to-Low Level Output 
ns 

tWICLOCKl Width of Clock Pulse 25 25 ns 

tW{CLEARI Width of Clear Pulse 20 20 ns 

tSETUP Setup Time Data Inputs 

A. B. C. 0 
20 20 

Enable P 20 25 ns 

Load 25 25 

Clear(6) 20 25 

tHOLD Hold Time at 
0 0 ns 

Any Input 

Notes 

(5) Propagation delay for clearing is measured from.the clear input for the 160A, LS160, 161A and lS161 or from the clock input transition for 

the 162A. LS162. 163A and LS163. 

(6) This applies only for 162, 163, LS162 and LS163, which have synchronous clear inputs. 
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Logic Diagrams 

DM54jDM74160A,LS160,161A,LS161,162A,LS162,163A,L.S163 

160A, LS160 

121 

CLOCK·~''-i:><>---;=====jtJi~~==lrt 
III 

IlATAA------' 

(11 
CLEAR 

(51 
DATAC-------t++t-:+-t++t-i\ 

1"61 ______ ~~~~~~~~~-~ DATA 0"';' 

162A, LS162 are similar; however, 
the clear is synchronous as shown LJ:::J~~~§~~g~~!=)o---~"~s, RIPPLE 
for the 16JA;- LS163 binary counters" g~~:T 

131 
DATA,A-----...J 

1101 
ENABLET--j)o--~--, 

163A, LS163 

"""-------ttJdb=kJJdd~r=~-=-l DATA c-

DATA01':c"-------tt:j*Ff:f:l=EEn 

161A, LS161 are similar; however, 
the clear is asyncbronous as shown LJ::k~~~~~~~~~~[t:)o 
for 16GA, LS160 decade counters. 
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Timing Diagrams 

160, 162, LS160, LS162 SYNCHRONOUS DECADE COUNTERS 
TYPICAL CLEAR, PRESET, CO.UNT AND INHIBIT SEQUENCES 

CLEAR 
160A, LS160 

CLEAR 
162A,lS162 

LOAD 

.---f----. -- -.-- -- -- -- ---! A _____________ _ 

.----+-..., - - - - - - - - - -- - - -

'N~~';~ : r---+--'~~;~~~;==~~;~~~ 
---t--,-~ 

ClOCf(-~-+, 
160A,lS160 

CLOCK 
162A,lS162 

ENABlEP 

ENABLET 

---+-+' 
---+-+' 

CLEAR PRESET 

---COUNT---- --~-rNHIBIT ----

Sequence: 
(1) Clear outputs to zero 

(2) Preset to BCD seven 

(3) Count to eight, nine, zero, one, two, and three 
(4) Inhibit 

161, LS161, 163, LS163 SYNCHRONOUS BINARY COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 

CLEAR 
161A,lS161 

CLEAR 
163A,LS163 

LOAD 

r- - - - -,- - - - - - - --

INDP~~~! :~~~~~~~;~~~~.Lr=.= = = = -= -:- = = = = = = 
~-+-,--------------L _____________ _ 

,.--+--,.- - - -- - - - - - - - --
CLOCK---+' 

161A,LS161 

CLOCK 
163A,LS163 

ENABLE P 

ENABlET 

---+-+' 
---+-+' 

RIPPLEO~UAT~~i ---+-t12-1"C",......,,:7,-.J15. 

---COUNT--~ ---INHIBIT----

CLEAR PRESET 

2-74 

Sequence: 

(1) Clear outputs to zero 

'(2) Preset to binary twelve 

(3) Count to thirteen, fourteen', fifteen, zero, one, and two 
(4) Inhibit 



~MSI' DM54/DM74160A.LS.160.161A.LS161.162A.LS162;163A.LS163 

Parameter Measurement Information 

Notes: 

CLOCK 
INPUT 

OV 
!PlH 

(MEASURE AT tN+1) 

SWiTCHING TIME WAVEFORMS 

~ 
IoKl 

OUTPUT VoH--if--f-J'---.j-... 1 
(MEASURE ~T tN+r,I __ ......; ...... 

a. 
Val 

VOH 
OUTPUT 

lie VOL 

OUTPUT 
VOH 

Ile VOL 

VOH 
OUTPUT 

0 0 
VOL 

RIPPLE VOH 

CARRY 
OUTPUT Val 

IA) The input pulses are supplied by a generator having the·following characteristics: PRR ~ 1 MHz, duty cycle ~ 50%, ZOUT ~ 50n, for 160A 
through 163A;tr ~ 10 ns, tf ~ 10 ns; for LS160 through LS163, tr.~ 15 ns, tf ~ 6.ns. Vary PRR to measure fMAX, 

,IB) Outputs QD and carry are tested at t n+l0 for 160A, 162A, LS160, LS162, and at t n+16 for 161A, 163A, LS161, LS163, where tn i. the 
bit time when all outputs are low. 

IC) For 160A through 163A, VREF= 1.5V; for LS160 through LS163, VREF = 1.3V. 

Notes: 

SWITCHING TIME WAVEFORMS 

CLOCK INPUT 3.0V 
lBOA, L~IBO 
161A, LS161 

CLEAR 
INPUT 

LOAIt' 
INPUT 

DATA INPUTS 
A, B, C. AND 0 

II OUTPUTS 
ISlA. LS161 

a. AN 0 Do 0 UTPUTS 
lBOA. LS160 

lie AND Dc 0 UTPUTS 
160A, LS160 

ENABLE P OR 
ENABLET 

CARRY 

CLOCK INPUT 
iS2A, LS162 
!S3A, LS1B3 
Q OUTPUTS 
163A, LS1S3 

n. AND DoOUTPUTS 
1B2A, LSI82 

lie AND de OUTPUTS 
162A, LS16,2 

OV 
3,OV 

OV 
3.0V 

OV 
3,OV 

OV 
VOH 

VOL 
YOH 

VOL 
3.0V 

OV 

Vo!"! 

VOL----~~~~~~r---~-----r 
3.0V 

VOH----.,...-'-i~ 

IA) The input pul~es are supplied by generators having the following characte;isti~s: PRR ~ 1 MHJ, duty cycle ~ 50%, lOUT ,,; 50n. For 160A 
through 163A, tr ~ 10 ns, tf ~ 10 ns, and for LSI60 through .LS163, tr 5. 15 ns, ti 5. 6.ns. 

IB) Enable P and enable T setup times are measured at tn+O. 
IC) For 160A through 163A, VREF = 1.5V; for LS160 through LS163, VREF = 1.3V. 
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General Description 

These S-bit shift registers feature gated serial inputs and 
an asyn<;hronous clear. A low logic level at either input' 
inhibits entry of the' new data, and resets the first 
flip-flop to the low.level at the next clock pulse, thus, 
providing complete control over incoming data. A high 
logic level on either input' enables the other ,input, 
which will then determine the state of the first flip-flop. 
Data at the serial. inputs may "be changed while the 
clock is high or low, but only information meeting the 
setup requirements will be entered. Clocking occurs on' 
the low-to-high level transition of the clock' input. All 
inputs are diode-clamped 'to minimize transmission-line 
effects. 

OM 54/DM74164,L164A;LS164 

8-Bit Serial In/Parallel Out. Shift Registers 

Features 

• Gated (,enable/disable) serial inputs 

• Fully buffered clock and serial inputs 

• Asynchronous clear 

) 
TYPICAL TYPICAL 

TYPE 
CLOCK FREQUENCY POWER DISSIPATION 

164 36 MHz 185mW 
L164A 14 MHz 30mW 
LS164 36 MHz 80mW 

Connection Diagram Timing Diagram 

OUTPUTS 

0, 0, CLEAR CLOCK 

. /" 13 

r--

I 2 

A B -----..--
SERIAL INPUTS 

12 

3 

11 10 • 

4 5 6 

DB Dc. 

OUTPUTS 

54164(JI. (WI; 74164(JI. (NI, (WI; 
54L 164A/74L 164A(JI. (N). (WI; 
54LS164/74LS164(JI. (NI. (WI 

Logic Diagram 

• 

l-

/' .N. 

ClEARI.Jr-------------------LI 

SERIAL { A 
INPUTS 

-+-----' 
CLOCK 

.''-, 

~-, .. --------------~ 
~~~'------------------~ 

o,:~' __________________________ ~ 
OUTPUTS 

0,:1 r--LSL 
,~-----------------------
-, r----t I 0,.,-,-, ______ , ~ 

Qa:._l~ _____________________________________ I L--

.. :1 rL 
~--------------------------------------
I I 

CLEAR CLEAR 

2-76 LS164 To Be Announced In 1976 
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Electrical Characteristics over recommended nperating free-air temperature range (unless otherwise noted) 

, DM54/74 - DM54L/74L 

PARAMETER CONDITIONS 164 Ll64A 

MIN TYP(l) MAX MIN TYP(l) MAX 

VIH High Level Input Vdltage 2 2 

Vil Low Levellnput.voltage DM54 0.8 0.7 

DM74 0.8 0.7 

VI Input Clamp Voltage 1,=-12mA -1:5 N/A 
Vee = Min 

1,=-18mA 

IOH High Level Output Current -400 -200 

VOH High Level Output Voltage Vee = Min, V ,H = 2V DM54 2.4 3.2 2.4 

V ,L = Max, IOH = Max DM74 2.4 3.2 2.4 

IOl Low Leve.I.Output Current OM54 8 2 

\ DM74 8 3.6 

VOL Low Level Output Voltage Vee = Min DM54 0.2 0.4 0.3 

V ,H = 2V 
IOL = Max 

DM74 0.2 0.4 0.4 

V ,L = Max IOL = 4 mA DM74 

II Input Current at Maximum Clear 1 0.2 

Input Volta.ge Vee = Max 
V, = 5.5V 

Other 1 0.1 

V, = 7V All 

IIH High level I nput Current Clear 40 20 

Vee = Max 
V, = 2.4V 

Other 40 10 

V, = 2.7V All 

III Low Le.vel In,PutCurrent V, = 0.3V, L164.A Clear -1.6 -0.36 
Vee = Max 

V, = O.4V, Others Other -1.6 -0.18 

lOS Short Circuit Output Current DM54 -10 -27.5 -'-3 -9 -15 
Vee 'C Max/2) 

DM74 -9 -27.5 -3 --9 -15. 

Icc Supply Current Vee = Max/3)' 37 54 -6 9 

Notes 
(1) All typical values arB at VCC= SV. TA = 2SOC. 

121 Not more than one output should be shorted at a time, and for DM54LSJ74LS duration of short circuit should not exceed one secOnd. 
(3) ICC is measured with outputs open, serial:inputs grounded, the clock input at 2.4V. and a mome'ntarv ground, then 4.5V, applied to clear. 

---

~ 
OM54 LS/74 LS ~ 

LS164 UNITS f/) 

MIN TYP.U) MAX 

2 V 

0.7 

0.8 
V 

V 
-1.5 

-400 p.A 

2.5 3.5 
V 

2.7 3.5 -
4 

mA 
8 

0.25 0.4 

0.35 0.5 V 

0.25 0.4 

mA 

0.1 

p.A. C 
20 s: 

UI 
-{).4 ~ 

mA ....... 
-{).4 C 

-30 -130 s: 
mA ~ -30 -130 

.0) 
16 27 rnA ~ 

~ 
0) 
~ » 

0 i-
f/) ... 
0) 
-~ 
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Switching Characteristics Vee = 5V. TA = 25°C 

PARAMETER CONDITIONS 

fMAX Maximum Clock Frequency CL = 15pF 

Propagation Delay Time. 
r 

tpHL 
CL = 15 pF 

High-to-Low Level Outputs RL = 800,Q for the 164 
CL = 50 pF 

From Clear Input 

tpLH Propagation Delay Time. 
CL = 15pF 

Low-to-H igh Level Outputs RL = 4 k,Q for t~e L 164A 
CL = 50 pF 

From Clock Input / 

tpHL Propagation Delay Time. 
CL = 15 pF 

High-to-Low Level Outputs _ RL = 2 k,Q for the LS164 
CL = 50 pF 

From the Glock Input 

tw Width of Clock or Clear 

Input Pulse 

!sETUP Data Setup TIme 

tHOLD Data Hold Time 

Truth Table 

INPUTS OUTPUTS 

CLEAR CLOCK A B QA De ... QH 

L X X X L L L 

H L X X QAO aBO aHO 
H t H H H_ QAn aGn 
H t L X L aAn aGn 
H t X L L QAn aGn 

.~ 
DM54/74 DM54L/74L DM54 LS/74 LS s: 

164 ~ L164A LSl64 UllliTS (J) 

MIN TYP MAX MIN TYP MA~ MIN TYP MAX 

25 36 6 14 25 36 MHz 

24 36 24 36 

2a 42 75 
ns 

120 

8 17 27 17 27 
ns 

10 20 30 50 85 

10 21 32 21 32 
ns 

10 25 37 90 135 . -

20 60 40 20 

I 

ns 

·15 40 20 15 ns 

·5 20 -5 5 ns 

C 
s: 
c.n 
~ ........ 

H = High Level (steady state). L = Low Level (steady state) 
C s: X = Don't Care (any inp~t, including transitions) .... 

t = Transition from low to high level .~ 
~ 

QAO. QBO. QHO = The level of QA. QB. or QH. respectively. 0) 
before the indicated steadY.o$tate input conditions were· ~ 
established. t QA~; QGn = The level of QA or QG before the most recent t (» 
transition of the clock; in~icates a one-bit shift. 

~ - '!> - '. 

r 
(J) 
~ 

(»r 
~. 

i 
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8-Bit Pararallel In/Serial Out Shift Registers 

General Descri~tion 
These are 8-bit serial shift registers which shift the data 
in the direction of OA towardOH when clocked. ~arallel
in access is made available by eight individual direct data 
inputs, which are enabled!:ty a 10w'level at the shift/load 
input. These registers al,so feature gated clock inputs and 
complementary outputs from the eighth bit. 

,parallel inputs are loaded directly irito the register on a 
high-to-Iow transition of the shift/load input, ~egardless 
of the logic levels on the clock, clock inhibit, or serial 
inputs. . 

Features 

• Complementary outputs 
• Direct overriding load (data) inputs 

• Gated clock inputs 
• Parallel-to-serial data conversion 

Clocking is accomplished through a 2-iriput NOR gate, 
permitting one input to be used as a clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking, and holding either clock input low with the 
load input high enables the ,other clock input. The 
clock-inhibit input should be changed to the high level 
ohly while the clock input is l1igh. Parallel loading is 
inhibited as long as the load input is high. Data at the 

TYPE TYPICAL FREQUENCY 
TYPICAL 

POWER DISSIPATION 

165 

L16SA 

20 MHz 
14 MHz 

Connection Diagram 

Truth Table 

SHIH! 
LOAD 

L 

H 

H 

H 

H 

vrcc 
18 

1 

SHIFT{ 
LOAD 

CLOCK 
INHIBIT 

15 

2 

CLOCK 

PARAllEL INPUTS 
,.., ---..... - -----" SERIAL OUTPUT 
DC B AINPUTn,. 

14 13 12 11 ID 

I-

3 4 5 6 1 18 

E F G H OUTPUT ~ND 
\ , i!" 

PARALLEL INPUTS 

54165{JI, (WI; 74165lJ), {NI, {WI; 
54L 165An4L 165A{JI, (N), {WI 

INPUTS INTERNAL 

PARALLEL OUTPUTS CLOCK 
CLOCK SERIAL 

INHIBIT A .•• H OA Os 

X X X a .. ,h a b 

L L X X OAO a eo 
L t H X H a An 

L" t L X L OAn 

H t X X a AO a eo 

H = High Level (steady statel, L = Low Level (steady statel 

X = Don't Care fany input, includi!'lQ transitions) 
t = Transition from low-to-high level 
..... h = The level of steady-stat. input at'inputs A through H'-respectively. 

OUTPUT 
OH 

h 

aHa 
a on 

a On 

aHa 

aAO, aBO, QHO = The level of 0A, as, or 0H. respectively, before the indicated steady-state 
,input conditions were established. 
QAn. QGn = The level of QA or Clo~ respectively. before the most recent t transition of t~e clock. 
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Electrical Characteristics over recommended operating free-air temperature range (u'nless otherwise noted) 

, DM54/74 DM54L/74L 

PARAMETER CONOITIONS 165 L166A UNITS 

MIN. TVP(I) MAX MIN 'TVP(I) MAX' 

V,H High Level Input Voltage 2 2 V 

V,L Low Level :tnput Voltage 0.8 0.7 V 

V, Input Clamp Voltage Vee = Min, I, =-12mA -1.5 N/A V 

10H High Level Output Current -800 -200 j.lA 

VOH High Level Output Voltage Vee = Min, " V'H = 2V 
2.4 2.4 V 

V 1L '" Max, IOH = Max 

10L Low Level Output Current DM54 16 2 

DM74 16 3.6 
mA 

VOL Low Level Output Voltage Vee =,Min, V 1H = 2V DM54 0.2 0.4 0.3 
V 

V 1L '" Max, IOL = Max DM:74 0.2 0.4 0.4 

I, Input Current at Maximum Input Voltag~. Vee';" Max, V, = 5.5V 1 0.1 mA 

I'H High Level Input Current Load Input 80 30 

Other Inputs 
Vee = Max, V,=2.4V 

40 10 
j.lA 

III "Low Level Input Current Load Input V, =0.3Vfor L165A -3.2 -0.54 
Vee = Max, mA 

Other Inputs V, = O.4V for 165 -1.6 0·18 

los Short Circuit Output Current DM54 -20 -55 -3 -9 -15 
Vee = Max(2) 

DM74 
rnA 

-18 -55 -3 -9 -15 

Icc Supply Current Vee = Max(3) 40 63 9.5 rnA 

Notes 
(1) All typical values ara at VCC = 5V, TA = 25'C. 

(21 Not mora than one output should be shorted at a tima_ 
(3) With the outputs open, clock inhibit and shift/load at 4.5V, and a clock pulse applied to the clock input, ICC is measured first with the 

parallel inputs at 4.5V; then with the parallel inputs grounded. 

Switching Characteristics Vee = SV, TA = 2SoC 

OM54/74 DM54L/74L 
FROM TO -

.PARAMETER 
(INPUT) (OUTPUT) 

165 L165A UNITS 

CONDITIONS MIN TVP MAX CONDITIONS II/liN TVP MAX 

fMAX Maximum Clock Frequency 14 20 6 14 MHz 

tpLH Propagation Delay Time, 
34 50 44 68 

Low-to-High Level C;>utput 
ns 

Load Any 
tPHL Propagation Delay Time, 

42 60 62 124 
High-ta-Low Level Output 

ns 

tpLH Propagation Delay Time, 
26 

Low-to-H igh Level Output 
40 35 70 ns 

Clock Any 
tPHL Propagation Delay Time, 

35 50 50 100 
High-to-Low Level 'Output 

ns 

CL =15pF CL =50pF 
tpLH Propagation Delay Time, 

RL = 400n 25 40 RL = 4 kn 33 66 ns 
Low·to·High Level Output 

Propagation Delay Time, 
H OH 

tPHL 
36 50 56 112 

High-to·Low Level Output 
ns 

tpLH Propagation Delay Time, 
25 '40 33 66 ns 

Low-ta-High Level OutPOt a.. H , 
tpHL Propagation Delay Time, 

36 50 56 112 ns 
High-to-Low' Level Output 

twICLOCK) Width of Clock Input Pulse 35 25 100 ns 

twlLOADI Width of Load I nput Pulse 35 24 100 ns 

tSETUP Parallel Input Setup Time 25 10 44 22 ns 

tSETUP Serial Input Setup Time 40 23 44 22 ns 

tHOLD Hold Time at Any Input 5 10 ns 
'-,,' 
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Logic Diagram 

Timing Diagram 

DM54/DM74165.L165A 

TYPICAL SHIFT, LOAO, AND INHIBIT SEQUENCES 

CLOCK 

CLOCK INHI81T 

SER1ALINPUT ___ :;,,-.,-'-__ + _____ ...;.. ___________ ~-
SHIFT/LO~D 

OUTPUT~::: .. ____ + ___ ..... 

I--INHIBIT~-iI ... ·--------SERIAlSHIFT-------

LOAD 

2·81 
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m OUTPUT a .. 
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General Description 
8- Bit Parallel In/Serial Out Shift Registers 

These parallel-in or serial-in, serial-out shift registers 
feature gated clock inputs and an overriding clear input. 
All inputs are buffered to lower the drive requirements 
to one normalized Series 54/74 load, and input clamping 
diodes minimize switChing transients ,to simplify system 
design. The load mode ,is established by the shift/load 
input. When high, this input enables the serial data input 
and couples the eight flip-flops for serial shifting with 
each clock pulse. When low, the parallel (broadside) data 
inputs are enabled and synchronous loading occurs on 
the next clock pulse. During parallel loading, serial data 
flow is inhibited. Clocking is accomplished on the low-to-

Connection Diagram Truth Table 

PARAllEL PARAllEL INPUTS 

~~=~I IN~UT OU~:UT fO CLEAR 

high-level edge of the clock pulse through a two-input 
NOR gate, permitting one input to be' used as a Clock
enable or clock-inhibit function. Holding either of the 
clock inputs high inhibits ciocking; holding either low 
enables the other clock input. This allows the system 

, clock to be free-running, and the rellister can be stopped 
on command with the other ciock input. The clock
inhibit input should, be changed to the high level only 
while the clock input is high. A buffered, direct clear 
input overrides all other inputs, including ti")e clock, and 
sets all flip-flops to zero. 

INPUTS INTERNAL 

15 14 IJ 12 11 10 • CLEAR 
SHIFT! CLOCK 

CLOCK SERIAL 
PARALLEL OUTPUTS 

OUTPUT 

a.. 
LOAD INHIBIT A ••• H QA QB 

L X X X X X L L L 

H X L' L X X a AO aBO 'QHO 

H L L t X •... h • 'b h 
r- Io H H .L t H X H a An 'QGn 

1 

SERIAL 
INPUT 

2 3 , S • , 
I' 

...:.._.....::~.....;:...._::....D. I~~~~~ CLOCK GND 
PARAllEL INPUTS 

54166174166{J), (N) 

Logic Diagram 

Il} 
B 

14l 
C 

H H L t L X 
H X H t X X 

H = High Level (steady state), L = Low Level (steady state) 

X = Do~'t Care (any input, including transitions) 
t = Transition from low to high level 

L a An 9Gn 

a AO aBO aHO 

a .•• h = The level of steady .. tate input at inputs A, through H, respectively. 

OAO, 0BO. 0HO = The level of OA, OB or OH, respectively, before the indicated 

steady-state input conditions were established. 

QAn, OGn = The level of OA or 0G. respectively, before the most recent t transition· 

of the clock 

IS) 
o 

nOI , 
PARALLEL INPUTS 
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(HI 
F 

(121' • 

-''>-...--1-0. 
(131 

(14) (71 (61 
H CLOCK CLOCK 

INHIBIT 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 166 UNITS 

MIN TYP(1) MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee ~ Min, I, = -12 mA , -1.5 V 

10H High Level Output Current -800 /lA 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
2.4 V 

V'L = 0.8V, IOH = -800/lA 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V ,H = 2V 
0.4 V 

V'L = 0.8V, IOL = 16 mA 

II Input Current at Maximum 

I nput Voltage Vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, V, = 2.4V 40 /lA 

IlL Low Level Input Current Vee = Max, V,=O.4V -1.6 mA 

los Short Circuit Output Current DM54 -20 -57 
Vee = Max(2) mA 

DM74 -18 -57 

Icc Supply Current DM54 72 104 
Vee = Max(3) rnA 

DM74 72 116 

Not .. 

!1t All typical values are at V CC = 5V, T A = 25° C. 
(2) Not'more than one output should be shor.ted at a time. 
(3) With all outputs open, 4.5V applied to the serial input, all other inputs except the clock grounded, ICC is measured after a momentary ground, 

then 4.5V, is applied to clock. 

Switching Characteristics Vee =5V,TA =25°C 

DM54/74 

PARAMETER CONDITIONS 166 UNITS 

MIN TYP MAX 

fMAX Maximum Clock Frequency 25 35 MHz 

tpHL Propagation Delay Time, High·to-Low 

Level Output From Clear 
23 35 ns 

tPHL Propagation Delay Time, High-to·Low 
CL = 15 pF, RL = 400n 

8 20 30 ns 
Level Output From Clock 

tpLH Propagation Delay Time, Low·to-High 
8 

Level Output From Clock 
17 26 ns 

tw Width of Clock or Clear Pulse 20 ns 

tSETUP Mode Control Setup Time 30 ns 

tSETUP Data Setup Time 20 ns 

tHOLD Hold Time at Any Input 0 ns 
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Timing Diagram 

TYPICAL CLEAR. SHIFT. LOAD. INHIBIT, AND SHIFT !!EQUENCES 

CLOCK 

CLOCK INHIBIT 

CLEAR 

SERIAL INPUT 

SHIFT/LOAD 

PARALLEL 
INPUTS 

---I OUTPUTOH __ :..' _'-_______________ ...... 

I i---------SERIALSHIFT--------I 
CLEAR 

Parameter Measurement Information 

Not .. 

CLEAR 
INPUT 

CLOCK 
INPUT 

''VOLTAGE WAVEFORMS 

~.ov---_ 

ov----+" __ .J 

OV 

DATA J.OV------j---------j-r-"'h 

INPUT 

ISEE TEST TABLE) OV -----I-------J 
VOH-----__. 

OUTPUT a 
VOL------~~-------------' 

I-

OM54/0M74166 

tpHL 
ICLOCK-O) 

(A) The clock pulse has the following characteristics: tW(clock) ~ 20 ns and PRR = 1 MHz_ The cl&_r pulsa has the following characteristics: 
!W(cle_,) ~ 20 ns and tHOLO = 0 ns. When testing fMAX. vary the clock PRR_ 

(B) CL includes probe and jig capacitance. 

(C) All diOdes are 1 N3064. 

(0) A clear pulse is applied pr.ior to each test. 

(E) Propagation delay times (tpLH and tPHL) are meesu"i<ht t n+l' Proper shifting.of data is verified at tn+B with a functional test. 
(F) tn = bit time before clocking transition . 

t"+1 = bit time after one clocking transition 
to+8 = bit time after,eight clocking transitions 

TEST TABLE FOR SYNCHRONOUS INPUTS' 

DATA INPUT 
SHIFT/LOAD 

OUTPUT TESTED 
FOR TEST (SEE NOTE E) 

H OV Q H at to+1 

Serial Input 4.5V Q H at tn+S 
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General Description 

These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high-speed 
counting applications. Synchronous operation is pro
vided by having all flip-flops clocked simultaneously .• so 
that the outputs all change at the same time when so 
instructed by the count-enable inputs and internal gating. 
This mode of operation helps eliminate the output 
counting spikes that 'are normally associated with 
asynchronous (ripple clock) counters. A buffered clock 
input triggers the four master-slave flip-flops on the 
rising edge of the clock waveform. 

These counters are fully programmable; that is, the 
outputs may each be preset either high or low. The load 
input circuitry allows loading with the carry-enable 
output of cascaded counters. As loading is synchronous, 
setting up a low level at the load input disables the 
counter and causes the outputs to agree with the data 
inputs after the next clock pUlse. 

The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional 
gating. Both count-enable inputs (p and T) must be low 
to count. The direction of the cou nt is determined by 
the level of the up/down input. When the input is high, 
the counter counts up; when low, it counts down. Input 
T is fed forward to enable the carry output. The carry 

Connection Diagram 

DM54/DM74LS168.LS169 

Synchronous 4-BitUp/Down Counters 

output thus enabled will produce a low-level output 
pulse with a duration approximately equal to the high 
portion of the Q A output when counting up, and approx· 
imately equal to the low portion of the Q A output 
when counting down. This low-level overflow carry 
pulse can be used to enable successive cascaded stages. 
Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. All inputs are 
diode clamped to minimize transmission-line effects, 
thereby simplifying system design. 

These counters feature a fully independent clock circuit. 
Changes at control inputs (enable P, enable T, load, 
up/down), which modify the operating mode, have no 
effect until clocking occurs. The function of the counter 
(whether enabled, disabled, loading, or counting) will be 
dictated solely by the conditions meeting the stable 
setup and hold ti meso 

Features 

• Fully synchronous operation for counting and 
programming 

• Internal look-ahead for fast counting 

• Carry output for n-bit cascading 
• Fully independent cloc~ circuit 

RIPPLE OUTPUTS 
CARRY f 

. 
00' 

ENABLE 
vee OUT U. Os Oe 'f LOAO 

- 116 15 14 13 12 11 10 9 

1 2 3 4 5 6 7 

J: U/O CLOCK A B C 0 ENABLE 
\ I 

P 
DATA INPUTS 

54LS16S174LS168(J). (N), (W); 
54LS169174LS169(J), (N). (W) 
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Electrical Characteristics over recommended operating free-air temperature rangll (unless otherwise noted) 
DM54LS174LS168, LS169 

UNITS PARAMETER CONDITIONS 
MIN TYP(lI MA~ 

V,H Hig~ Level Input Voltage ',' 2 V 

V,L Low L,vel Input Voltage DM54 0,7 
V 

IDM74 0.8 

V, Input Clamp'Voltage Vee "" Mln~ It"" -18 rnA -1.5 V 

IQH High Level Output Current -400 ~,,: 

VOH High Level Output Voltage Vee = Min, V 1H = 2V DM54 2.5 3.4 
V 

V IL = Max, IOH = -400/-LA DM74 2.7 3.4 

IOL Low Level Output Current OM54 4 
rnA 

DM74 8 

VOL Low Leve~ Output Voltage V~c = Min ItOL = 4 mAo 0.25 0.4 
V 1H = 2V V 
V1L =Max IIOL =SmA, DM74 0,35 '0.5 

I, Input Current at A, B, C, 0, P, UfD 0.1 

Maximum Input Voltage Clock, T Vee = Max, VI = 7V 0.2 rnA 

Load 0.3 

I'H High Level Input Current A, B, C, 0, P, U/D 20 

Clock, T Vee = Max, VI = 2.7V 40 ~A 

load 60 

IlL· Low Level Input Current A, B, C, 0, P, U/D -0.4 

T Vee = Max, VI = OAV -o.B rnA 

Load, Clock -1.2 

los Short Circuit Output Current Vee = Max.(2) -30 -130 rnA 

Icc Supplv Current Vee = Max(3) 20 34 rnA 

Notes (1) AU typical values are at Vee = 5V, T A = 25°C. 
(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 
(31 ICC is measured after applying a momentary 4.5V. then ground. to the clock inpufwith all other inputs grounded and the outputs ripen. 

Switching Characteristics vee = 5V. TA = 25°C 

FROM TO DM54LS174LS168, LS169 
PARAMETER (INPUT) (OUTPUT) 

CONDITIONS UNITS 
MIN TYP MAX 

fMAX Maximum Clock Frequency 25 32 MHz 

tPLH Propagation Delay Time, 
23 35 

Low-ta-High Level Output 
ns 

Clock Ripple Carry 
tpHL Propagation Delay Time, 

23 35 n. 
High-ta-Low Level Output 

'PLH Propagation Delay Ti.me, 
13 20 n. 

Low-ta-High Level Output 
Clock Any Q 

'PHL Propagation Delay Time, 
CL = 15pF, RL "'2kn, 15 23 ns 

High-ta-Low Level Output 

tPLH Prop.sgatioh Delay Time, 
10 15 n. 

Low-ta-High Level Output 
Enable T Ripple Carry 

tPHL Propagation Delay Time. 
16 23 ns 

High-ta-Low Level Output 

tpLH Propagation Delay Time, 
17 25 ns 

Low-to-High Level Output 
Up/Down (4) Ripple Carry 

tpHL Propagation Delay Time, 
19 29 n. 

High-to-Low Level Output 

tw(CLOCKI Width of Clock Pulse'(High or Low) 25 ns 

~ETUP Se~up Time Data Inputs A. S, C, D 20 

Enable P or T 25 

Load 25 
ns 

Up/Down 30 

'+loLa Hold Time Data Inputs A, B,C, 0 0 

Enable P or T 0 ns 

Load Up/Down 0 

Nol •• (41 Propagation delay time from up/down to ripple carry must be 'measured with the counter at either a minimum or e maximum count. 
As the logic level of'the up/down input is. changed, the ripple carry output w,1I follow. If the count is 'minimum (0), the ripple carry 
output transition will b. in phase. If the count is maximum (9 for LS168 or 15 for LS169), the ripple carry output will be out of phase. 
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Logic Diagrams 

_ 110) 
ENABLE T 

171 
ENABLE l' 

19) 
LOAO 

12) 
CLOCK 

uiD 
(1) 

(3) 
DATA A 

14) 
DATA B 

(5) 
DATAC 

(6) 
DATA D 

T 

I I 

..... 

.... 

~7 !~~ 
J 

1, 
J 

::n 

.J 

::n 
j 

:0 

DM54/DM74LS168,LS169 

LS168 DECADE COUNTERS, 
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Logic Diagrams (Continued) 

ENABLE f (101 

r 
ENABLE P 

(71 ::J 
I I 

191 
LOAD 

121 
CLOCK 

111 
v 

.~ 
'7 

UfO 

131 
OATAA 

>----LY 

10 
141 

DATA B 

~ 

~ 
151 

DATA C 

f-U 

~ 

161 t---n DATA 0 

LD 

DM54/DM74LS168,LS169 

LS169 BINARY COUNTERS 

...... 

~ 
-<flc + Q 

CLOCK 

CLR O-

HJk 
'"T. 

r'J"lc + 
~ 

Q 

~>-<: CLOCK 

0 
ClR 

-"1,...--

<P-
h) 

hlc 
+ 

~ 
Q 

~H: CLOCK 

0 
CLR 

'-,,...--

<l:: <Jr-
>-<J") 

-<flc 
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Timing Diagrams 

LS168 DECADE COUNTERS 

TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCES 

DATA 
INPUTS 

LOAO'L-..J 

A 

CLOCK 

~ANDf 

L 

RIPPLE_ - - -.--H---, 
CARRV 

OUTPUT- - _.J I ) 2 

1 II-I·~--COUNTUP--~'II--INHIBIT--I 
~ 

LOAD 

Sequence: 

(1) Load (preset) to BCD seven 

(2) Count up to eight, nine, zero, one and two 

(3) Inhibit 

(4) Count down to one, zero, nine, eight and seven 

2·8.9 
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Timing Diagrams (Continued) 

LS169 BINARY COUNTERS 
TYPICAL LOAD, COUNT; AND INHIBIT SEQUENCES 

OATA 
INPUTS 

LOA0L-..J 

A 

CLOCK 

JiANOT 

L_ 

L..._ 

RIPPLE- --r--H----. 
o~~~~i- _...J I 13 14, 15 '0 

III· COUNTUP------,-. "I-'-,NH,B,T--I 

LOAD 

Sequence: 
(1) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero. one and two 
(31 Inhibit 
(4) Count down to one, zero, fifteen: fourteen and thirteen 

2·90 
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General Description 

These 16-bit TTL register files are organized as 4 words 
of 4 bits each, and separate on-chip decoding is'provided 
for addesssing the four word locations to either write-in 
or retrieve data_ This permits writing into one location 
and reading from another word location, simultaneously. 

Four data inputs are available to supply the 4-bit word 
to be stored. Location of the word is determined by the 
write-address inputs A and B, in conjunction with a 
write-enable signal. Data applied at the inputs should be 
in its true form. That is, if a high·level signal is desired 
from the output, a high level is applied at the data input 
for that particular bit location. The latch inputs are 
arranged so that new data will be accepted only if both 
internal address gate inputs are high. When this conditi.on 
exists, data at the. D input is transferred to the latch 
output. When the write·enable input, Gw , is high, the 
data inputs are inhibited and their levels can cause no 
change in the ,information stored in the internal latches. 
When the read-enable input, GR , is high, the data outputs 
are inhibited and remain high. 

The individual address lines permit direct reading of 
data stored in any four of the latches. Four individual 
decoding gates are used to complete the address for 
reading a word. When the ~ead address is made in can· 
junction with the read-enable signal, the word appears 
at the four outputs. 

This arrangement-data entry addressing separate from 
data-read addressing and individual sense line-eliminates 
recovery times, permits simultaneous reading and writing, 
and is limited in speed only by the write time (30 ns 

Connection Diagram 
y '1''' 
" 

-

DATA 
01 

15 

WRITE SEleCT ENABLE 
~~ 

WA We Gw GR 

f,4 13 fl2 11 

1 

I 

DM54/DM74170 ,LS170 

4 by 4 Register Files 
typical) and the read time (25 ns typical). The register 
file has a nondestructive readout in that data is not lost 
when addressed. 

All 170 inputs and all inputs except the read enable and 
write enable of the LS170 are buffered to lower the drive 
requirements to one standard load. I nput-ciamping 
diodes minimize switching transients to simplify system 
design. High-speed, double-ended, AND·OR-INVERT 
gates are employed for the read-address function and 
drive high-sink-current, open-collector outputs. Up to 
256 of these outputs maybe wire-AND connected for 
increasing the capacity up to 1024 words. Any number 
of these registers may be paralleled to provide n-bit 
word length. 

Features 

• Separate addressing permits simultaneous reading and 
writing 

• Fast access times typically 20 ns 
• .organized as 4 words of 4 bits 
• Expandable to 1024 words of n-bits 

• For use as: 
Scratch-pad memory 
Buffer storage between processors 
Bit storage in fast multiplication designs 

• Open-collector outputs with low maximum off-state 
current: 

170 
LS170 

30pA 
20pA 

• DM54LS670 and DM74LS670 are similar but have 
TRI-STATE. outputs 

aUTPUTS 
~ 

QI Q2 

" , 

74170{J), IN); 
54LS170/74LS170{J), tN), (W) 

~~2~' __ ~~~32 __ ~J~/. ~J: J:, at 6 d37 

-----......--.. 
DATA READ OUTPUTS 

SELECT 

Truth Tables 
WRITE TRUTH TABLE (SEE NOTES A, B, ANO C) READ TRUTH TABLE (SEE NOTES A AND D) 

WRITE INPUTS WORD READ INPUTS OUTPUTS 

We WA Gw 0 1 2 3 Rs. RA GR 01 02 03 04 

L L L O=D 00 00 00 L L L WOBl WOB2 WOB3 W084 

L H L 0 0 Q=D 00 00 L H L W1Bl W1B2 W1B3 W1B4 

H L L 00 00 O=D 00 H L L W2Bl W2B2 W283 W284 

H H L 00 00 00 O=D H H L W381 W3B2 W3B3 W384 
X X H 00 00 00 00 X X H H H H H 

Notes 
(A) H = High Level, L = Low Level, X = Don't Care 

(B) (0 = D) = The four selected internal flip-flop outputs will assume the states applied to the four external data inputs. 

tel 00 = The level of Q before the indicated input 'conditions were established. 
(D) WOS1 = The first bit of wor.d 0, etc. . 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

~ 
DM74 DM54 LS/74 LS 

~ 
PARAMETER CONDITIONS 170 LS170 UNITS C/) 

MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage DM54 N/A 0.7 
V 

DM74 0.8 0.8 

VI Input Clamp Voltage I, ~~12rnA ~1.5 
V Vee:=: Min 

I, ~~18rnA ~1.5 

IOH High Level Output Current Vec~ Min, V'H ~ 2V, V'L ~ Max, V OH ~ 5.SV 30 20 J.lA 

VOH High Level Output Voltage 5.5 5.5 V 

IOL Low Level Output Current DM54 N/A 4 
rnA 

DM74 16 8 

VOL Low Level Output Voltage 10L ~ 4 rnA DM74 0.25 0.4 
Vee ~ Min"V'H ~ 2V 

DM54 N/A 0.25 0.4 V 
V'L ~ Max IOL ::: Max 

DM74 0.2 0.4 0.35 0.5 
N 
tb 
N 

II Input .current .at Any V, ~ 5.5V 1 

Maximum Input Voltage Any D, R, orW Vee ~ Max 0.1 rnA 

GR or Gw 
V, ~ 7V 

0.2 

IIH High Level Input Current Any V,~2.4V 40 

Any D, R,orW Vee ~ Max 20 J.lA 
GR or Gw 

V, ~ 2.7V 
40 

IlL Low Level 'I nput Current Any D, R, orW ~1.6 -<l.4 
Vee = Max, V, ~ 0.4V rnA 

GR or Gw ~1.6 -<l.8 

ICC Supply Current Vee ~ Max(2) 127 150 25 40 rnA 0 

Notes 
s: 
U1 

(11 All typical values are at VCC = SV, TA ~ 2SoC. ~ 
"-(21 ICC is measured under the following worst-case conditions: 4.5V is applied to all data -inputs and both enable inputs, all address inputs are grounded, and all outputs are open. 
0 
s: .... 
~ 
~ .... 
0 
r-
C/) 
~ .... 
0 



Switching Characteristics vee = 5V, T A = 25°C ~ 
DM74 DM54LS/74LS s: 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 
170 LS170 UNITS en 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpLH Propagation Delay Time, Low-to-High Level Output 10 15 20 ;30 
Read Enable Any Q ns 

tpHL Propagation Delay Time, High-to-Low Level Output 20 30 20 30 

tpLH Propagation Delay Time, Low-to-High Level Output 23 35 25 40 
Read Select AnyQ ns 

tpHL Propagation Delay Time, High-to-Low Level Output CL = 15 pF 30 40 CL = 15 pF 24 40 

tpLH Propagation Delay Time, Low-to-High Level Output RL =40012 25 40 RL = 2 k12 30 45 
Write Enable Any Q ns 

tpHL Propagation Delay Time, High-to-Low Level Output 34 45 26 40 

tpLH Propagation Delay Time, Low-to-High Level Output 20 30 30 45 
Data Any Q ns 

tpHL Propagation Delay Time, High-to-Low Level Output 30 45 22 35 

tw Width of Write-Enable or Read-Enable Pulse 25 25 ns 

tSETUP Setup Times, High- or Data I nput With Respect to 

Low-Level Data(3) Write Enable, tSETUP(O) 
10 10 ns 

Write Select With Respect to 
15 15 ns 

'" to Write Enable, tSETUP(W) 
w 

tHOLD Hold Times, High- or Data Input With Respect to 

Low-Level Data(3) Write Enable, tHOLD 0) 
15 15 ns 

Write Select With Respect to 
5 

Write Enable, tHOLD(W) 
5 ns 

tLATCH Latch Time for New Data(4) 25 25 ns 

Notes 

(3) Write·select setup time will protect the data written into the previous address. If protection of data in .the previous address is not required, tSETUP(W) can be ignored as any address selection sustained 
for the final 30 ns of the write-enable pulse and during tHOLD(W) will result in data being written into that location. Depending on the duration of the input conditions, one or a number of previous 
~ddresses may have been written into. C 

(4) Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a location immediately after that location has s: 
received new data. C1I 

,J:a 
....... 
C s: 
'-J 
,J:a ... 
'-J 
0 
r-en ... 
'-J 
0 

-
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Logic Diagrams 

DATA 
INPUTS 

DM54/DM74170;lS170 

170 

OUTPUTS 
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Logic Diagrams (Continued) 

DATA 
INPUTS 

DM54/ DM74170 .LS170 

1.:8170 
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General Description 

These four-bit ,registers contain Ootype flip-flops with 
totem-pole TRI-STATE outputs, capable of driving 
highly capacitive, or 10Vil-impedance loads. The high
impedance state and increased high-logic;level drive 
provide these flip-flops with the capability of driving the 
bus lines in a bus-organized, system without ne,ed for· 
interface or pull-up components. 

Gated enable inputs are provided for controlling the 
entry of data into the flip:flops. When both data-enable 
inputs are I,ow, data at the, 0 inputs are loaded into their 
respective flip-flops on the next positive transition of 
tile buffered Clock input. Gate output control inputs are 
also provided. When both are low, the normal logic 
states of the four outputs are available for driving the 
loads or bus lines. The outputs iire disabled independently 
from the level of the clock by a high logic level at either 
output control input. The outputs then present a high 
impedance and neither load nor drive the bus line. 
Detailed operation is given in the truth table. ' 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic I,evels, 

OMS41 OM74173 .LS173 

TRI-STATE Quad 0 Registers 
the output control circuitry is designed so that, the 
average outpu't disable times are shorter than the average 
output enable times. 

Features 

• TRI-STATE outputs interface directly with system 
bus 

• Gated output control, lines for enabling or disabling 
the outputs 

• Fully independent clock eliminates restrictions for 
operating in one of two modes: 

Parallel load 
Do nothing (hold) 

• For application as bus buffe'r registers 

TYPICAL TYPICAL 

TYPE 
TYPICAL 

, PROPAGATION 
FREQUENCY 

POWER 
DELAY DISSIPATION 

173 18'n' 30 MHz 250mW 
LS173 18 ns 30 MHz 85mW 

Connection Diagram Logic Diagram 
DATA INPUT$ 

CLEAR 01 D2 DJ 

I" 15 " 13 " 

~ r--

I' 2 J • 5 

D. 
11 

• 

DATA ENABLE 
INPUTS 

--------G2 01 

" I. 

tf 
I 

7 I' 
M N 01 02 03 04 £LOCK GND 

~ ~-~D~UT~P~UT~S---J 
CONTROL 

54173(J), (W); 74173(J), IN), (W); 
54LS173174LS173(J), (III), (W) 

Truth Table 

INPUTS 

DATA ENABLE DATA 
CLEAR CLOCK 

G1 G2 D 

H X X X X 

L L X X X 

L t H X X 

L t x H X 

L t L L L 

L t L L H 

OUTPUT 

a 

L 

00 
00 
00 
L 

H 

When either M or N ,(or both) is (are) high the output is 
disabled tathe high·im·pe~ance state; however, sequential 
operation of the flip-flops is not affected. 

H = high level (stll"dy state) 
L = low level (steady state) 
t = low-ta-high level transition 
X = don't care (any input 'including transi~ions) 
00 = the level of a before the indicated steady state input 

conditions were established 

Tentative Data For L.S173 

.. 
CLEAR .!::'-I::x)------------t~-...I 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise'noted) 

DM54174 DM54LS174LS 

PARAMETER CONDiTIONS 173 LS173(4) UNITS , 
MIN TVP(1) MAX MIN TVP(l) MAX 

V,H High Level Input Voltage 2 2 V 

V,L Low level Input Voltage DM54 0.8 0.7 
V 

DM7,4 0.8 0.8 

V, Input Clamp Voltage 
Vee = Min 

I, =-12 mA -1.5 
V 

I, = 18mA -1.5 

IOH High Level Output Current DM54 -2 : 
-1.0 

mA 
DM74 5.2 2.6 

VOH High Lovoi' Output Voltage Vee = Min, V1H ::;: 2V DM54 2.4, 2.S 

V,L ~ 0.8V:loH = Max 
V 

DM74 204 2.7 

IOL Low Level" Output Current DM54 16 4 
mA 

DM74 16 8 

VOL Low Level Output Voltage Vee = Min 
~ IOL: "" Max 

DM54 0.4 0.4 
V,H ,= 2V DM74 0.4 0.5 V 

V'L = 0.8V 101. =4mA DM74 004 

IOIOFF) Off·State (High-Impedance State) Vo = OAV ~O -20 

Output Current 
Vee = Max 

Vo = 2.4V 40 /.fA 
V ,H =2V 

Vo = 2.7V 20 

I, Input. Current at Maximum Input V, = S.5V 1 
Vee ""- Max mA 

Voltage VI =7.0V 0.1 

I'H HiQh Lever Input Current V, =2.4V 40 
Vee = Max 

V, =2.7V 20 
/.fA 

I'L ' Low Level I npu"t Current Vee :t: Max V, =0.4V -1.6 -0.4 mA 

lOS Short Circuit Output Current Vee = Maxl2) -30 -70 -30 -130 mA 

Icc Supplv Current Vee = Max(3) SO 72 17 24 mA 

Notes 
(1) All typical values are at VCC = 5V, TA = 2SoC. 

(2) Not more than one output should be shorted at a time, and, for DM54LS/74LS durati~n of short circuit should not exceed one second. 
(3) ICC is measured with all outputs open; clear grounded following momentary connection to 4.5V; N, Gl, G2, and all data inputs grounded; 

and the clock input and M at 4.5V. I 

Switching Characteristics vee = 5V, TA = 25°C 

DM54174 DM54LS/74LS 

PARAMETER CONDITIONS 173 CONDITIONS LS17314) UNITS 

MIN TVP MAX MIN TVP MAX. 

fMAX Maxim~m Clock Frequency 25 30 25 30 MHz 

IFHL Propaga~ion Delay Time, High-to-Low Level Output From Clear 18 27 18 27 ns 

tpLH Propagation Delay Time, Low-ta-High Level Output From Clock Ci. = 50 pF, 16 25 CL = 15pF 16. 25 ns 

tpHL Propagation ?elay Time, High-ta-Low Level Output From Clock RL = 4000 20 28 RL = 2 kO 20 28 ns 

tZH Output Enable Time to High Level 7 16 30 7 16 30 ns, 

tZL Output Enable Time to Low level 7 21 30 7 21 30 ns 

tHz Output Oisable Time From High Level CL = 5 pF 3 S 14 CL • 5 pF 3 5 14 n •. 

tLz Output Disable Time From Low Level RL = 400n 3 11 20 RL =2k!l 3 11 20 ns 

tw Width of Clock or Clear Pulse 20 20 ns 

tsETUP Setup Time Data Enable 17 17 

Data 10 10 ns 

Clear Inactive State 10 10 

tHOLD Hold Time Data Enable 2 2 

'10 
ns 

Data 10 
, 
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,~MSI" 'DM54/DM74174.LS174.S174.175.LS175.S175 

General Descrip~ion . 
These positilte-edge-triggered flip-flops utilize TTL 
circuitry to implement D-type flip-flop logic. All have a 
direct clear input, and' the quad (175) versions feature 
complementary outputs from; each flip·flop. 

Information at the D, inputs meeting the setup time 
requirements is transferred to, the Q outputs on the 
positive·going edge' of the clock pulse. Clock triggering 
occurs at a 'particular voltage level and is not directly 
related to the transition time of the positive-going pulse. 
When the clock input is at either the high or low level, 
the D input signal has no effect at the output., 

Connection Diagrams Logic Diagrams 

, , 

Hex/Quad 0 Flip-Flops with Clear 
Features 
a 174, LS174, S174 contain six flip-flop~ with single-

rail outputs ' 

a 175, LS175,S175 contain fout flip-flops with double-
rail outputs , 

a Buffered clock and direct clear inputs 
a Individual data input to each ,flip-flop 
a Applications include: 

Buffer/storage registers 
Shift registers 
Pattern generators 

TYPICAL 
TYPE 

TYPICAL 
POWER DiSSIPATION 

CLOCK FREQUENCY 
PER FLIP-FLOP 

174,175 40 MHz 38rriw 
L5174,.L5175 40 MHz 14mW 
5174,,5175 110MHz 75mW' 

174 175 

Vee n6 .. DO .. D4 04 CLOCK 

CLEAR 01 D' D' Q2 D' Q3 GND 

54174(J), (W); 74174(J), (N), (W); 
54L5174174LS174(J), (N), (W); 74S174(N) 

54175(J), (W); 741751J), (N), (W); 
54LS1'75/74LS175lJl, (N), (W); 74S175(N) 

0,1 (3) n (21 01 o,~~~I ____ ----, o (2) QI 

(31 D,' 

, o,,,I4I'---: __ -j-;-1 D2 (5) 

181 U. 

03 (i) 03 (12) 

~111 03 

04 (11) D4 (13) 

CLEAR 111 

0,6 (14) 

CLEAR 

CLEAR 111 

2-98 5174.5176 To ee Announced In 1976 



Electrical Characteristics over recommended operating free·air temperature range (unless otherwise noted) 

~ 
DM54/74 DM54 LS/74 LS DM74S 3: 

PARAMETER CONDITIONS 
; 

174,175 lS174, LS175 5174, S175 UNITS (f) 

MIN TYP(l) MAX MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 2 V 

VIL Low Level Input Voltage DM54 0.8 . 0.7 N/A 
V 

DM74 0.8 . 0.8 0.8 

VI Input Clamp Voltage 
Vee = Min 

1,=-12mA -1.5 
V 

I, =-18mA -1.5 -1.2 

IOH High Level Output Current -800 -400 -1000 IlA 

VOH High Level Output Voltage Vee = Min, V ,H = 2V DM54 2.4 2.5 3.5 N/A 
V 

V'L = Max, 10H = Max DM74 2.4 2.7 3.5 2.7 3.4 

IOL Low Level Output Current DM54 16 4 N/A 
mA 

DM74 16 8 20 

'" ~ 

VOL Low Level Output Voltage DM54 0.4 0.25 0.4 N/A 
Vee = Min, V ,H = 2V 10L = Max 

DM74 0.4 0.35 0.5 0.5 V 
V'L = Max 

10L =4mA DM74 0.4 C 

II Input Current at Maximum Input Voltage V, = 5.5V 1 
3: 

1 Ul Vee = Max rnA 
V, -7V . 0.1 ~ ....... 

IIH High Level I nput Current V, =2.4V 40 C 
Vee = Max 

V, = 2.7V 20 50 
IlA 3: ..... 

IlL Low Level I nput Current Clock, Clear -1.6 -0.4 ~ 
V, = 0.4V -1.6 

...A 

Data -0.36 ..... 
Vee = Max rnA ~ 

Any V, = 0.5V -2 r-
(f) 

los Short Circuit Output Current I DM54 -57 
...A 

-20 -30 -130 N/A ..... 
Vee = Max(2) rnA ~ DM74 -18 -57 -30 -130 -40 -100 

Icc Supply Current I 174, LS174, S174 45 65 16 26 90 
(f) 

144 ...A 

Vee = Max(3) I 175, LS175,S175 rnA ..... 
30 45 11 18 60 96 ~ 

-=-
Notes ..... 

U1 
(1) All typical values are at Vee = 5V, T A = 25° C. . r-(2) Not more than one output shouJd be shorted at a time, and for DM54LS/74LS and DM74S dt.Iration of short circuit shou'd not exceed·one se~nd. (f) 
(3) With ali outputs open. and 4.5V applied to all data and clear inputs, ICC is measured after a mo~ntary ground, then 4.5V applied to clock. ...A ..... 
(4) National Semiconductor temporarily reserves the right to ship DM54LS/DM74LS174, LS175 devices which have a minimum lOS = 5.0 mAo Ul 

(f) 
...A ..... 
Ul 
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Switching Characteristics vee = 5V, T A = 25°C 

DM54/74 

PARAMETER 174,175 

CONDITIONS MIN 

f MAX Maximum Clock Frequency 30 

tpLH Propagation Delay Time, 

Low-to-High Level Output 

From Clear (175 Only) 

tpHL Propagation Delay Time, High-to-
CL = 15 pF 

Low Level O~tPut From Clear 
RL = 400Q 

tpLH Propagation Delay Time, Low-to-

High Level Output From Clock 

tpHL Propagation Delay Time, High-to-

Low Level Output From Clock 

tw Pulse Width Clock 20 

Clear 20 

tSETUP Setup Time Data Input 20 

Clear I nactive·State 30 

tHOLD Data Hold Time 0 

-

Truth Table (Each Flip-Flop) 

INPUTS OUTPUTS 

CLEAR CLOCK 0 a at 

L X X L H 

H t H H L 
H t L L H 

H L X 00 ~ 

TYP 

40 

14 

20 

14 

17 

-

~ 
DM54LS/74LS DM74S s: 
LS174, LS175 S174, S175 UNITS (J) 

MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX . 
30 40 75 110 MHz 

25 16 25 10 15 ns 

CL = 15 pF CL = 15 pF 

30 RL = 2 kQ 23 35 RL = 280Q 13 22 ns 

25 20 30 8 12 ns 

25 23 35 11.5 17 ns 

20 7 

20 10 
ns 

C 

20 5 s: 
ns U1 

25 5 ,&::0. 
........ 

5 3 ns C 
s: 
-.J 
,&::0. ... 
-.J 
,&::0. 

r-en ... 
-.J 
,&::0. 

en H = High Level (steady state) ... 
-.J L = Low Level (steady state) ,&::0. 

X = Don't Care' :... 
t = Transition from low to high level -.J 
00 "" The level of Q before the indicated steadY"5tate input 

U1 

conditions were-established. r-
t = 175, LS175, and S175 only en ... 

-.J 
U1 

U> 
;j 
U1 



~ MSI , DM54/DM74176,m,196,LS196,197,LS197 

General De$Cription 
Presettable Decade and Binary Counters 

These high-speec! counters consist of, four doc coupled, 
master-slave flip-flops which are internally interconnected 
to provide either a divide-by-two and a divide-by-five 
counter (176, 196) or a divide-by-two and a divide-by
eight counter (177, 197). These counters are fuHy 
programmable; that is, the outputs may be preset to any 
state by placing a low on the count/load input and 
entering the desired data at the data inputs. The outputs 
will change independent of the state of the cloc,ks. 

During the count operation, transfer of information to' 
the outputs occurs on the negative-going 'edge of the 
clock pulse. These counters f~atunl a direct clear which, 
when taken low, sets all outputs low regardless of the 
state of the clocks. 

These counters mav' also be, used as 4,bit latches by 
using the count/load input as the strobe' and entering 
data at the data inputs. The Outputs will directly follow 
the data inputs when the count/load is low, but will 
remain unchanged when the count/load is high and the 
clock inputs. are inactive. ' 

TYPICAL COUNT CONFIGURATIONS 176, 196 
AND LS196 ' 

The output of flip-flop A is not'internally connected to 
the succeeding flip-flops; therefore, the count may be 
operated in three independent modes: 

1. When used as a, BCD decade counter, the clock-2 
input must be externally connected to the OA 
,output. The clock-1 input receives the incoming 
count, and a count sequence is obtained in accor
dance with the BCD count sequence truth table. 

2. If a symmetriCal divide-by-ten count is desired 
for frequency synthesizers (or other applications 
requiring division of a binary count by a power of 
ten), the 0 0 output must be externally connected 
·to the clock-1 input. The input count is then 
applied at the ciock-2 input and, a divide-by-ten 
~quare wave is obtained at output OA in accordance 
with the bi-quinary truth table. 

3. For operation as ,a divide-by-two' counter and Ii 
divide-by-five·counter, no external interconnections 

Connection Diagram 
Vf 
1'4 

1 

COUNTI 
LOAD 

CLEAR 

13 

DATA INPUTS 

aD 
,............ 

12 11 lit 

3 4 5 

a. ~ 
DATA INPUTS 

. a, 

9 

• 
CLOCK 

2 

Note: low input tD clear sets OA. Qs. Oc and QD low. 

CLOCK 
I 

are required. Flip-flop A is' used as a binary 
element for the divide-by-two function. The clock-
2 input is used to obtain binary divide-by-five 
~peration at the OB' Dc, and 0 0 outputs. In this 
mode, the two counters operate independently; 
however, all four flip-flops are loaded and cleared 
simultaneously. ' 

177; 197 AND LS197 

The output of flip-flop A is not internally CQnlJlel:ted to 
the succeeding flip-flops; therefore the counter may be 
operated in two independent modes: 

1. When L1sed as a high-speed 4-bit ripple-through 
counter, output OA must be externally, connected 
to the clock-2 input. The input count pulses are 
applied to the clock-1 input. Simultaneous divi
sions by 2, 4, 8, and 16' are performed at the OA' 
OB' Dc, and 0 0 outputs as shown in the truth 
table. 

2. When used as a 3-bitripple-through counter, the 
input count pulses are applied to the clock-2 input. 
Simultaneous frequency divisions by 2, 4, and 8 
are available at the OB' Dc, and 0 0 outputs. 
I ndependent use of flip-flop A is available if the 
load and clear functions coincide with those of 
the 3-bit ripple-through counter. 

Features 

• Performs BCD, bi-quinary, or binary countIng 

• Fully programmable 
• Fully 'independent clear input 
• Output OA maintahls full fan-out capability in 

addition to driving clock-2 input 

TYPICAL TYPICAL 
TYPE' COUNT FREQUENCY POWER 

CLOCK 1 CLOCK 2 DISSIPATION 

176,177 50MHz 25 MHz 150mW 
196,197 50 MHz 25 MHz 240mW 
LS196, LS197 40 MHz 20MHz 80mW 

54176(J); 74176(J), (N); 54177(J); 74177(J), (N); 
54196174196(J), (N); 54LS196174LS196(J), (N), (W); 
54197174197(J), (N); 54LS197174LS197(J), (N), (W) 

LS196, LS197 To Be Announced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
.. 

DM54174 

PARAMETER CONDITIONS 176,177 196, 197 
-

MIN TYP(l) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 

VIL Low Level Input Voltage DM54 O.S O.S 

DM74 O.S 0.8 

VI Input Clamp Voltage I, ~-12rnA -1.5 -1.5 
Vee;: Min 

1,--lSrnA 

IOH High Level Output Current -SOD -SOD 

VOH High Level Output Voltage Vee == Min, V 1H = 2V DM54 2.4 3.4 2.4 3.4 

V 1L =. Max, IOH ::= Max DM74 2.4 3.4 2.4 3.4 

.IOL Low Level Output Current DM54 16 16 

DM74 16, 16 

VOL Low Level Output Voltage Vee = Min IOL=4mA 

V'H ~ 2V 10L - 8 rnA, DM74 

V'L ~ Max(3) 10l -16 rnA 0..2 0.4 0.2 0..4 

I, Input Current at Data, Count/Load 1 1 

Maximum Input Voltage Clear. Clock 1 1 1 

Clock' 2 
Vee = Max, VI = 5.5V I 176.196 1 1 

177.197 1 1 

IIH Hfgh Level Input Current Data, Count/Load 40· 40 

Clear, Clock 1 Vee = Max, V, = 2.4V 80 SO 

V, ~ 2.7V (LS196.LS197r 176.196 120. 120 
Clock 2 

SO 177.197 SO 

IlL Low level Input Current Data, Count/Load -1.6 -1.6 

Clear -3.2 -3.2 

Clock 1 Vee == Max, VI = O.4V -4.S -4.S 

176.196 -4.S -6.4 
Clock 2 

177,197 -3.2 -3.2 

los Short Circuit Output Current DM54 -20. --57 -20 -57 
- Vee = Max(2) 

-lS -57 DM74 --57 -lS 

Icc Supply Current Vee = Max(4) 3D 4S 39 54 
., 

Notes 
(1) All typical values are at V CC ~ 5V, T A ~ 25° C. 
(2) Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) QA outputs are tested at specified tOL plus the limit value of II L for the clockw 2 input. This permits driving the clock-2 input while maintaining full fari-out capability" 
(4) ICC is measured with all inputs grounded and all outputs open. 

.' 

~ 
DM54LSI74LS 

LSl96, LS197 UNITS 3: 
en 

MIN TYP(l) MAX -
2 V 

0.7 
V 

O.S 

'-1.5 
V 

-40.0. I'A 

2.5 3.4 
V 

2.7 3.4 

4 
rnA 

S 

0..4 

0..5 V 
J 

0..1 

0.2 

0.4 
rnA 

C 
0..2 3: 
20. (JI 

40. 
~ 
....... 

SO 
I'A C 

40 3: ..... 
-0.36 ~ 
-0.72 

..... ..... 
-2.4 en 

rnA 
~ -2.S ..... -1.3 
~ 

-,-30 -"30 CD 
rnA en -3D -130. 

16 27 rnA 
r-
en ..... 
CD 
en 
:.... 
CD ..... 
r-
en ..... 
CD ..... 
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Switching Characteristics vee = 5V, T A = 25°C 

DM54114 DM54LS/14LS 

PARAMETER 
FROM TO 

196,197 LS197 176,177 LS196 (lNPUTI (OUTPUTI CONDITIONS CONDITIONS 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

fMAX Maximum Input Count Freq~encv Clock 1 a A 35 50 40 50 30 40 30 40 

tPLH Propagation Delay Time, 

Low-ta-High Level Output 
9 13 9 13 8 15 8 15 

Clock 1 a A 
tpHL Propagation Delay Time, 

11 17 11 16 13 20 14 21 
High-ta-Low Level Output 

tpLH Propagation Delay Time, 

Low-to-High Level Output 
12 18 12 18 16 24 12 19 

Clock 2 OB 
tpHl Propagation Delay Time, 

14 21 14 21 22 33 23 35 
High-ta-Low Level Output 

tPLH Propagation Delay Time, 

Low-ta-High Level Output 
27 41 24 36 38 57 34 51 

Clock 2 a c 
tpHl Propagation Delay Time, 

34 51 28 42 41 62 42 63 
High-ta-Low Level Output CL " 15 pF CL " 15 ~F 

tplH Propagation Delay Time. 176,196 HL " 400n 13 20 14 21 RL "2 kn(51 12 18 
Low-ta-High Level Output 177,197 44 66 36 54 55 78 

Clock 2 aD ~ 

tpHL Propagation Delay Time, 176,196 17 26 16 23 30 45 
High-ta-Low Level Output 17ti97 50 75 42 63 63 95 

Propagation Delay-Time, tPLH 
19 29 16 24 20 30 18 27 

Low-to-High level Output '--. 
A, B,C, D a A, OB, Dc, OD 

"'HL Propagation Delay Ti me, 
31 46 25 38 29 44 29 44 

High-to-low level Output 

tpLH Propagation Delay Time, 

low-to-High Level Output 
29 43 22 33 27 41 26 39 

Load Any 
"'HL Propagation Delay Time: 

32 48 24 36 30 45 30 45 
High-ta-low Level Output 

Propagation' Delay Time, tpHL 
Clear Any 32 48 25 37 34 '51 34 51 

High-ta-Low level Output 

tw Pulse Width Clock-1 Input 14 14 20 20 

Clock-2lnput 28 2,8 30 30 

Clear 25 25 15 15 

Lo~d 20 20 20 20 

'tHOlD Input Hold Time High-Level Data tWU:.OAO) tW(LO.AD) tW(LOADJ tW(LOADJ 

Low-Level Data tW(lOAO) tWilOAD) tW(LOAOJ tW1LOAOl 

'sETUP Input 'Setup Time High-Level Data 15 10 10 10 
low· Level Data 20 15 15 15 

tENABLE Count Enable Time(6) 25 30 20 20 

Notes 
C51 load Circuit, input conditions, and vol,tage waveforms are the same as those forth. 176.177 except that forthe lSI96, lS197 t r :,> 15 ns, tf:'> 6 ns, and VREF = 1.3V Cas opposed to 1.5VI. 

161 Count enable time is the interval immediately preceding the riegativO'gOing edge of the clock pulse during which interval the count/load and clear inputs must both·be high to ensure counting, 
--------------~--- -- ----------- --- -------- -- ----- ---- -- ---- ---- ----- ----- -----

~ 
UNITS s: 

rJ) 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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en 
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Truth Tables 

176~ 19~, LS196 
DECADE .IBCDI 
, (See !\Iote AI 

OUTPUT, 
COUNT 

aD Oc Os ail 
0 L L L L 
1, ,L L L H 

2 'L L H L 

3 L L H H 

4 L H L L 
'5 L H L H 

6 L H H L 

7 L H H H 

8, H L L L 

9 H L L H 

H = High Level, L = Low Level 
Notes: 

(A) Outpu! OA connected to clock-2 input. 
(B) Output 00 connected to clock-' input. 

Logic Diagrams 

196, LS196 

,:OM541 OM74176 ,177 .196,LS196,197,LS197 

176,1,96, LS196 
BI-QUINARY (5-2) 

(S88 Note B) 

OUTPUT 
COUNT aA aD Oc 

0 'L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 H L L 

6 H L L 

7 H L H 

8 H L H 

9 H H L 

2·104 

Os 
L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

177,197, LS197 
(See Note A) 

OUTPUT 
COUNT 

00 Oc Os 
b L L L 

1 L L L 

2 L 'L H 

3 L L H 

4 L H L 
'5 L H L 

6 L H H 
7 L H H 

8 H L L 

9 H L L 

10 H L H 

11 H L H 

12 H H L 
13 H H L 
14 H H H 

15 H H H 

197, LS197 

aA 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 
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General Description 

These universal 9-bit (8 data bits plus 1 parity bit) 
parity generators/checkers feature odd/even outputs and 
control inputs to facilitate operation in either odd or 
even parity applications_ Depending on whether even 
or odd parity is being generated or checked, the even or 
odd inputs can be utilized as the parity or 9th-bit input. 
The word-length capability is easily expanded by 
cascading_ 

Connection Diagram 

INPUTS 

vee 

1'4 13 12 11 10 9 8 

r- -

1 2 3 4 5 6 17 
EVEN ODD ,·EVEN L'OOO GNO 
INPUT INPUT OUTPUT OUTPUT 

INPUTS 

54180(J), (W); 74180(J), (N), (W) 

Logic Diagram 

DATA 
INPUTS 

A~~ ~ 

:~(101 
(111 o 

E :tt:)(121 . 

(131 ~ F 

(II 
:~ .... 

OM 54/ OM74180 

9-Bit Parity Generators/Checkers 

I nput buffers are provided so that each data input 
represents only one normalized series 54/74 load. A full 
fan-out to 10 normalized series 54/74 loads is available 
from each of the outputs at a low logic level. A fan-out 
to 20 normalized loads is provided at a high logic .level 
to facilitate the connection of unused inputs to used 
inputs_ 

Truth Table 

INPUTS OUTPUTS 
~OFH'sAT EVEN ODD ~ ~ 

A THRU H EVEN ODD 

EVEN H L H L 

ODD H L L H 
EVEN L H L H 
ODD L H H L 

X H H L L 

X L L H H 

H = High Level, L = Low Level, X = Don't Care 

~ EVEN 
OUTPUT 

rOOD 
OUTPUT 

IN~~~~(~41 __________________________________ ~ 

1~~~~~(::;:31 ______________________________________ -I 

2-105 



~ MSI DM54/DM74180 

Electrical Characteristics over recornrnendedoperating free-air ternperature range (unless otherwise noted) 

DM54n4 

PARAMETER eONDITIOil/S 1~ , UNITS 

MIN TVP(11 MAX 

VIH High I. .. ollnpul Volt. 2 V 
.' 

VIL Low Level Inpul Voltage 0.8 V 

VI Inpul Clam~ Voltage Vee = Min, I, = -12 rnA -1.5 V 

IOH High L .. el OutPUt Current -800 fJA 

VOH High Level Output Voltage Vee = Min, V 1H ... 2V 
2.4 V 

V'L = 0.8V; IOH = -800fJA 

tOL Low Level Output Current 16 mA 

VOL Low Level Outpul Voltage Vee = Min, Viii = 2V 
0.4 V 

V'L = O.8V,loL = 16 mA 

II Input Current at Maximum Input Voltage Vee = Max, V, = !l.5V 1 mA 

IIH High Level Input Current Any Data Input 40 

Even or Odd Input 
Vee = Max, V, • 2,4V 

80 
fJA 

IlL Low Level Input Current Any Data Input 
Vee,· Max, V, = 0.4V 

-1.6 ' 

Even or Odd Input -3.2 
mA 

lOS Short Circuit Output Current 
Vee = Max(2) 

DM54 -20 -55 

DM74 -18 -55 
mA 

ICC Supply Current 
Vee = Max(3) , 

DM54 ,34 49 

DM74 34 56 
mA 

Notes 

(11 All typical valuesara at Vee· 6V, TA = 26°C. 

(21 Not mora than one output should ba shortad at • time. 

(31 ICC i. measured with even and odd inputs at 4.6V, all othar inputs and outputs open., 

Switching Characteristics vee = SV, T A = 2SoC 

DM54n4 

PARAMET,ER 
FROM TO 

CONDITIONS 180 UNITS 
(INPUT) (OUTPUT) 

MIN TVP MAX 

tpLH Propagation Delay Time, 
40 80 ns 

Low·to·High Level Output 
Data l: Even 

tPHL Propagation Delay Time, 
45 68 ns 

High·to·Low Level Output CL • 15 pF, RL = 4000 

tpLH Propagation Delay Time, Odd Input Grounded 
32 48 ns 

Low·to·High Level Output 
Data l: Odd 

tPHL Propagation Delay. Time, 

, High·to·Low Level Output 
25 38 ns 

tpLH Propagation Dilav Time, 
32 48 ns 

Low-to·High Level Output 
Data l: Even 

tPHL Propagation Delay Time, 
25 38 n. 

High-to·LowleveIOutput CL = 15 pF, RL = 4000 

tpLH Propagation Delay Time, ,Even Input Grounded 
40 80 ns 

Low-to-High level Output 
Data 1: Odd 

'PHL Propagation Deley Time, 
45 88 ris 

High-to-low Level Output 

~H Propagation Delay Time, 
13 20 ns 

low-to-Hlgl:l Level Output 
Even or Odd l: Even or l: Odd e L = 1,6 pF, RL = 4000' 

tpHL Propagation Deley Time, 
7 10 

High-to·Low Level Output 
ns 
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~MSI OM54/0M74181 

Arithmetic Logic Unit/Function Generators 

General Description Features 

These arhhmetic logic units (ALU)/function generators • Arithmetic operating modes: 
perform 16 binary arithmetic operations on two 4-bit Addition 
words, as shown in Tables'l and 2. These operations are Subtraction 
selected by the four function-select lines (SO, $1,52,53) Shift operand A one position, 
and include addition, subtraction, decrement, and straight Magnitude comparison 
transfer. When performing arithmetic manipulations, the Plus twelve other arithmetic operations 
internal carries must be enabled by applying a low·level 
voltage to the mode control input (M). A full carry • Logic function modes: 
look-ahead scheme is available in these devices for fast, 
simulta-neous carry generation by means of two cascade· 

EXCLUSIVE·OR 

outputs (P and G) for the four bits in the package. 
Comparator 

When used in conjunction with the DM54182/bM74182 AND, NAND, OR, NOR 

full carry look·ahead circuits, high·speed arithmetic Plus ten other logic operations 

operations can be performed. The typical addition times 
shown below illustrate how little time is required for • Full look-ahead for high·speed operations on long 
addition of longer words, when full carry look·ahead is words 
employed. The method of cascading 182 circuits with 
these ALU's to provide multi-level full carry look-ahead 
is illustrated under typical applications data for the 
DM54182/DM74182. (Continued) 

Connection Diagram Pin Designations 

INPUTS OUTPUTS 
I 

83" f' G 
. 

\ DESIGNATION PIN NOS. FUNCTION 

,t AI SI At S2 A3 C"'" P A-S F3 
A3. A2. AI, AO 19,21,23,2 WORD A INPUTS 

23 22 21 20 19 18 17 • 16 15 14 13 
83,82.81.80 18,20,22,1 WORD 8 INPUTS 

S3, S2. 51, SO 3,4,5.6 
FUNCTION-SELECT 

INPUTS 

Co 7 INV, CARRY INPUT 

M 8 
MODE CONTROL 

rO po. INPUT 

F3. F2, Fl, FO 13,11,10.9 FUNCTION OUTPUTS 

A=8 14 COMPARATOR OUTPUT 

P 15 
CARRY PROPAGATE 

OUTPUT 
1 2 3 4 5 6 1 8 9 10 

11 1'2 Cn+4 16 INV. CARRY OUTPUT 

SO AD S3 S2 SI SO C, M FO Fl F2 GND CARRY GENERATE \ I \ I G 17 
INPUTS OUTPUTS OUTPUT 

Vee 24 SUPPLY VOLTAGE 

54181(J); 74181(J), (N) GND 12 GROUND 

NUMBER PACKAGE COUNT CARRY METHOD 

OF TYPICAL ADDITION TIMES ARITHMETIC! LOOK AHEAD BETWEEN 

BITS LOGIC UNITS CARRY GENERATORS ALU's 

1 to 4 20 ns 1 0 NONE 

5 to 8 30 ns 2 0 RIPPLE 

9 to 16 30 ns 30r4 1 FULL LOOK-AHEAD 

17 to 64 50 ns 5 to 16 2 to 5 FULL, LOOK-AHEAD 
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General Description (Continued) 

If high speed is not important, a ripple-carry input information. Again,the ALU should be placed in the 
(Cn ) and' Ii ripple-carry output (Cn+4) are available_ subtract mode by placing the function select inJ)uts S3, 
However, the ripple-carry delay has also been minimized 52,5'1,50 at L, H, H, L, respectively. 
so that arithmetic manipulations for small word lengths 

These circuits have been designed to not only incorporate can be performed without extefnal circuitry. 
all of the designer's requirements for arithmetic opera-

These circuits will accommodate active-high or active- tions, but ailo to provide 16 possible functions of two 
low data. if the pin deSignations are interpreted as Boolean variables without the use of external ,cirCuitry. 
shown below. These logic fl!nctions are selected by ,use of the four 

f.unction-select inpUts (50. 51. 52, 53) with the mode-
Subtraction is accomplished by l's complement addition control input 1M) at a high level to disable the internal 
where the l's complement of the subtrahend is generated carry. The 16 logic functi,ons are detailed in Tables 1 
internally. The resultant output is A-B-f, which and 2 and include exclusive-OR. NAND. AND. NOR. 
requires an end-around or forced carry to provide A-B. and OR functions. 

The 181 can also be utilized as a comparator. The A = B 
output is internally decoded from the function outputs ALU SIGNAL DESIGNATIONS 
(FO. F1. F2. F3) so that when two words of equal 
magnitude are applied at the A and B inputs, it will The DM541811DM74181 can be used with the signal 
assume a high level to indicatll equality (A = BI. Tile ALU designations of either Figure 1 or Figure 2. 
should be in the subtract mode with Cn = H when 
performing this comparison; The A = B output is open' The logic functions and arithmetic operations obtained 
collector so that it can be wire-AN D connected to give a with signal designations as in Figure 1 are given in 
comparison for more' than four bits. The carry output Table 1; those obtained with the signal designations of 
(Cn+4 ) can also be used to supply relative magnitude Figure 2 are given in Table 2. 

PIN NUMBER 2 1 23 22 21 20 19 18 9 10 11 13 7 16 15 17 

Ac,tive-High Date (Tabl. II AO BO Al Bl A2 B2 A3 B3 FO Fl F2 F3 Cn Cn+4 ,X y 

Active-Low Data (Table I'll AO 80 Al iiI A2 82 A3 B3 FO Fl ;:2 F3 Cn Cn+4 P G 

INPUTCn OUTPUTCn+4 
ACTIVE-HIGH DATA ACTIVE·LOW DATA 

(FIGURE II (FIGURE 21 

H H A:::;B A~B 
H L A>B A<B 
L H A<B A>B 
L L A~B A<B 

TABLE 1 

i T (If Ii' f2t Ii' {'i' Ui ACTIVE HIGH DATA 

SELECTION M-H M = L; ARITHMETIC OPERATIONS AU .. AI al .,' B! A3 B3 

(7)~>-( c, LOGIC 
en = H tno carry) en = L (with carry) 

S3 S2 SI SO FUNCTIONS 
til A·a -II~ 

L L L L F=A F-A F=APLUS 1 Im- -M L L L H F - A+ii F=A+B F - (A + Bl PLUS 1 
FO Ft " F3 C ... V x L L H L F=AB F=A+B F = (A + Bl PLUS 1 

Il Itt (1t III Il. 1(17) 111m 
L L H H F=O F = MINUS 1(2'. COMPLI F = ZERO 
L H L L F-As F - A PLU~ AB E.- A PLUS AB PLUS 1 

I;·II~ T j' 
L H L H F~B F - (A + Bl PLUS AB F ='(A + Bl PLUS AB PLUS I 

li'r T T 
L H H L F-A<±)B F = A MINUS B MINUS 1 F - A MINUS B 
L H H "l F-AB F· ABMINUS 1 F-AB 

I'D X. VI XI V2 X2 V3 Xl H L L L F=A+B F =A PLUS AB F = A PLUS AB PLUS 1 
xr-ln H ,L L H F=A<±)B F - A PLUSB F = A PLUS B PLUS 1 

llji< C, 18ZORS'82 H L 1-1 L F=B F - (A + Bl PLUS AB F ~ (A + Bl PLUS AB PLUS 1 

H L H H F~AB F - AB MINUS 1 F - AB vr ltm H H L L F=l F = A PLUS 1>.* F = A PLUS A PLUS 1 c"'" c .... .... 
X (X, I 

H H L H F-A+B F = (A + Bl PLUS A F - (A + Bl PLUS A PLUS 1 

H H H L F=A+B F· (A +Bl PLUS A F = (A +Bl PLUS A PLUS 1 

H H H H F-A F· A MINUS 1 F-A 
FIGURE 1 

"Each bit is shifted to the next more significantJ)osition. 
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General Description (Continued) TABLE 2 

! T IX I~ (X (Xl Ill'IX ACTIVE LOW DATA 

SELECTION M=H M = L; ARITHMETIC OPERATIONS 
AD " AI B1 A2 B2 .3 83 

171- >-- c, LOGIC 
en = l (no carry) en = H (with carry) 

S3 S2 ' SI SO FUNCTI01\lS", 
181 - A=B -(141 

L L L L F=A F = A MINUS 1 F=A 
-

(81- c-- M ,L L L H F = AS F = AS MINUS 1 F =AS 
fD F1 F2 F3 'n+4 • P L L H L F=A+S F = AB MINUS 1 F=AB 

X (X) (l (X) )6) 
/.1111'151 

L L H H F = 1 F = MINUS 1 (2's COMP) F ~ ZERO 

L H L L F=A+S F = A PLUS (A + B) F = A PLUS (A + B) PLUS 1 

I'" X" t ! 
L H L H F=B F = AS PLUS (A + B) F = AS PLUS (A + S) PLUS 1 

IT '(r 1 1 
L H H L F=A 0 S F = A MINUS B MINUS 1 F= A MINUS B 

L H H H F=A+S F=A+B F = (A + S) PLUS 1 

GO PO G1 PI G2 " G3 P3 H, L L L F= AS F = A PLUS (A + S) F, = A PLUS (A + S) PLUS 1 
Pp-17I H L L H F=A 0 S F = A PLUS B F =A PLUS B PLUS 1 

(~ en l82t1R S112 H L H L FeB F = AS PLUS (A + B) F = AS PLUS (A + BJ PLUS 1 

H L H H F=A+B F=A+S F = (A + B) PLUS 1 
G P-(101 H H L L F=O F=A PLUS A* F = A PLUS A PLUS 1 c,., cw, c,., 

{It }1) 1 
H H L H F= AS F AB PLUS A F = AS PLUS A PLUS 1 

H H H L F =AS F = AB PLUS A F = AS' PLUS A PLUS 1 

H H H H F=A F = A F = A PLllS 1 
FIGURE 2 

*Each bit is shifted to the next more sfgnHic-ant position. 

Electrical Characteristics over recommended operating free,air temperature range (urllessotherwise ncited) 

DM54/74 

PARAMETER CONDITIONS 181 UNITS 

MIN TYP(1j MAX 

V,H High Level,lnput Voltage 2 V 

V,L Low Level Input Voltage O.S V 

V, Input Clamp Voltage Vee := Min, I, = -12 rnA -1.5 V 

IOH High Level Output Current 
-£00 .' IJA 

(Any Output Except A = B) 

IOH High Level Output Current Vee = Min, V ,H =,2V 
250 IJA 

(A = B Output Only) V'L = O:SV, VOH = 5.5V 

VOH High Level Output Voltage Vee == Min, V 1H :;:: 2V 
2.4 V 

(Any Output Except A = B) V'L " O.8V, IOH = -£OOIlA 

IOL Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V 1H == 2V 
0.4 V 

V,L = O,BV, IOL = 16 rnA 

I, Input Current at Maximum Input Voltage Vee == Max, VI == 5.5V 1 mA 

I'H High Level Input Current Mode Input 49 
Any A or B Input 

Vee 0 Max, V, "; 2,4V 
120 

IlA 
Any S Input 160 

Carry Input 200 

I,L Low Level I oput Current Mode Input -1.6 

Any A or B Input, -4.8 
mA 

Any S Input 
Vee = Max, V, = 0.4V 

-6,4 

Carry Input -8.0 

lOS Short Circuit Output Current DM54 -20 -55 

(Any Output Except A " B) 
Vee' Max(2) mA 

DM74 18 -57 

Icc Supply Current DM54 88 127 
Condition A 

DM74 88 140 
Vee = Max(3) mA 

DM54 92 135 
Condition 8 

DM74 92 150 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°e. 

(2) Not more than one output should be shorted at a time. 

(3) With outputs open, lee is measured for the following conditions: 
A. SO through 53, M, and A inputs are at 4.5V, ali other inputs are grounded. 
B. SO through S3 and M are at 4.SV, all other inputs are grounded. 
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Switching Characteristics Vee = 5V,T A = 25°C 

DM54n4 

PARAMETER FROM (INPUT) 
TO 

CONDITIONS 181 UNITS 
(OUTPUT) 

MIN TYP MAX 

tpLH Propagation Delay Time. Low·to-High Level O\Jtput 9 18 

Propagation 'Oelay Time'; High-ta-low Level Output 
Cn Cn+4 ns 

tPHL .. 13 19 

tpLH Propagation Delay Time, low·to-High Level Output M = OV, SO = S3 = 4.5V 20 30 

Propagation Delay Time, High-ta-Low Level Outp'ut 
Any A or B Cn+4 

S1 = S2 = OV (SUM mode) 
ns 

tpHL \ 
22 33 

tpLH Propagation Delay Time, Low-ta-High level Output M = OV, SO = S3·= OV 20 30 

tpHL Propagation Delay Time, High-ta-Low Level Output 
AnvA or B Cn+4 S1 = S2 = 4.5V (DIFF model 33 

ns 
22 

tpLH Propagation. Delay Time, Low-ta-High level Output M = OV 11 19 
Cn Any F 

(SuM or DI FF mode) 
ns 

tpHL Pro~aga~jon Delay Time, High-te-Low Level Output 12 18 

tpLH Propagation Delay Time, Low-ta-High Level Output M = OV, SO = S3 = 4.5V 13 19 
Any A or B G 

S1 = S2 = OV. (SuM model 
ns 

tt>HL Propagation Delay Time, High-ta-Low Level Output 14 19 

tpLH Propagation Delay Time, Low-to-High Level Output M = OV, SO = S3" OV 12 20 
Any Aor B ·G 

S1 = S2 = 4.5V (DIFF mode) 
ns 

tPHl Propagation Delay Time, High-to-Low Level Output 15 25 

tPLH Propagation Delay Time, Low-te-Hi,gh Leve,1 Output M = OV, SO = S3 = 4.5V 12 19 
AnyAorB P 

S1 = S2 = OV (SUM mode) 
ns 

tpHL Propagation Delay Time, High-to-Low l-evel Output 17 25 

tpLH Propagation Delay Time, Low-te-High Level Output M = av, SO = S3 = OV 14 25 
AnyAorB P 

S1 = S2 = 4.5V (DI FF model 
ns 

tPHL Propagation Delay Time, High-to-Low Level Output 17 25 

tpLH Propagation Delay Time, Low-to-High'Level Output M = OV, SO = S3 = 4.5V 18 30 
Ai or Bj F, 

S1 = S2 = OV (SUM mode) 
ns 

tpHL Propagation Delay Time, High-to-Low Level Output 19 30 

tpLH Propagation Delay Time, Low-to-High Level Output M = OV, SO = 53 = OV 14 24 

Propagation Delay Time, High-to-Low Level Output 
Ai or Bj F, 

S1.= S2 = 4.5V (DIFF mode) 
ns 

tpHL 14 24 

tpLH Propagation Delay Time, Low-to-High Level Output 17 28 

Propagation Delay Time, High-to-Low Level Output 
Ai or Bi F, M = 4.5V (logic mode) ns 

tpHL 19 30 

tpLH Propagation Delay Tirrie, Low-to-High Level Output Me OV, SO = S3 = OV 26 40 
Anv'A or B A=B 

S1 = S2 = 4.5V (DIFF mode) 
ns 

tPHL Propagation Delay Time, High-to-Low Level Output 25 40 

Parameter Measurement Information 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: S1 = S2 = M = 4.5V. SO = S3 = OV 

OTHER INPUT 
OTHER DATA INPUTS INPUT SAME BIT 

OUTPUT 

PARAMETER UNDER UNDER 
OUTPUT 

TEST- APPLY APPLY APPLY APPLY TEST 
WAVEFORM 

4.5V GND 4,5V GND 

tpLH 
Ai Bj None 

tpHL 
None 

Remaining 

AandB,Cn 
F j Out-of-Pha.e 

tpLH 
Bj Aj None None 

Remaining 
Fi Out-of-Phase 

tpHL A and B, C n 
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ilarameter Measurement Information (Continued) 

SUM MOOE TEST TABLE 
FUNCTION INPUTS: SO = S3 = 4.5V,S1 = S2 = M'; OV 

bTHERINPUT 
OTHER DATA.INPUTS INPUT SAME BIT OUTPUT 

PARAMETER UNDER UNDER OUTPUT 
\ 

TEST APPLY APPLY APPLY APPLY TEST WAVEFORM 

4·5V GND 4.5V GND 

t pLH 
A, B, None 

Remai~ing 
:Co F, In·Phase 

tPHL A and B 

tpLH 
Bi , Ai None 

Remaining 
Cn Fi In-Phase 

tpHL A and B 

tpLH 
A, Bi None None 

~emainir:lg 
P In-Phase 

tpHL A and B, Cn 

tplH 
Bi A, None None 

Remaining 
p In-Phase 

tpHL AandB,en 

tpLH 
Ai None B,. 

Remaining Remaining 
G In-Phase 

~PHL B A, Cn 

. tpLH 
Bi None A, 

Remaining Remaining 
G ' In-Phase 

tpHL B A, en 
t pLH All All Any F 

Co None. None In-Phase 
tpHL A B or Cnl4 

tpLi-l 
Ai None B, 

Remaining Remaining 
.Gn +4 Out-af-Phase 

tpHL B A, en 
tpLH 

B, None Ai 
Remaining Remaining 

Cnl4 Out-of-Phas~ 
tpHL B A, Co 

DIFF MODE TEST TABLE 
FUNCTION INPUTS: S1 = S2 = 4.5V, SO = S3 = M = OV 

OTHER INPUT 
OTHER DATA INPUTS INPUT SAME BIT OUTPUT 

PARAMETER UNDER UNDER OUT~UT 

TEST APPLY APPLY APPLY APPLY TEST WAVEFORM 

4.5V GND 4.5V GND 

tPLH 
Ai None Bi 

Remaining Remaining 
F, In-Phase 

tpHL A B, Cn 

tpLH 
Bi A, None 

Remaining Remaining 
Fi Out-ot-Phase. 

tpHL A B,Cn 

tpLH 
Ai None Bi None 

Remaining 
P fn-Phase 

t pHL A and B, Co 

tpLH 
Bi Ai None None 

Remaining 
Out-"OI·Pbase 

tpHL A ant! B, Cn 

,tpLH 

tpHL 
Ai Bi None None 

Remaining 

A and B, Cn 
G In-Phase 

tpLH 
B, None Ai\ None 

Remaining 
G Out·al-Phase. 

tpHL A and B, Cn 

t PLH 
Ai None B, 

Remaining Remaining 
A=B In-Phase 

tpHL I A B, Cn 

t PLH 
Bi Ai None 

Remaining' Remaining 
A=B Out-al'Phase 

tpHL A B, Cn 

tpLH All Cn ' 4 
Co None None None In-Phase 

tpHL Aand B or any F 

tpLH 
Ai B, None None 

Remaining 
Cnf4 Out·al·Phase 

tpHL A.,B, Cn 

tpLH 
Bi None Ai !\,Jone 

Remaining 
Cn14 In-Phase 

tpHL A, B, Co 
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look-Ahead Carry Generators 

General Description , 

These circuits are high-speed, look-ahead carry gener- generators are implemented in the compatible forms for 
ators, capable of anticipating a carry across four binary direct connection to the ALU. Reinterpretations of 
adders or groups of adders. They are cascadable to carry functions, as explained on the 181 data sreet are 
perform full look-ahead across n-bit adders. Carry, also applicable to and compatible with the look-ahead 
generate-carry, and propagate-carry functions are generator. Positive logic equations for the 182 and 
provided as shown in the pin designation table. S182 are: 

- -

When used in conjunction with the 181 arithmetic logic 
Cn": x = G() + PO Cn 

unit, these generators provide high-speed carry look-ahead Cn+y = Gl + Pl GO + P1 PO Cn 

capability for any word length. Each '182 or S182 Cn+z = G2 + P2 G1 + P2 P1 GO + P2 P1 PO Cn 

generates the look-ahead (anticipated carry) across a G = G3 (P3 + (2) (P3 + P2+ (in (P3 + P2 + Pl + GO) 
group of four AL'U's and, in addition, other carry 100iC"-, - - - - -

ahead circuits may be employed to anticipate carry P = P3 P2 Pl PO 

across sections of four look-ahead packages up to ri-bits. 
The method of cascading circuits to perform multi-level Features 
look-ahead is illustrated under typical application data. 

TYPICAL 

TYPE PROPAGATION 
TYPICAL POWER 

Carry input and output of the ALU:s are in their true 
DELAY TIME 

DISSIPATION 
form; and the carry propagate (P) and carry generate (G) 
are in negated form; therefore, the carry furtcti ons (inputs, 182 12 ns 180mW 

outputs, generate, and propagate) of the look-ahead 5182 7,n5 260mW 

Connection Diagram Pin Designations 

INPUTS OUTPUTS , 
G2 

\ , 
Cn+z 

\ DESIGNATION PIN NOS. FUNCTION 
Vee P2 Cn Cn+X C'n+y . G 

L6 ACTIVE LOW 
15 14 13 12 11 10 9 GO. Gl. G2 .. G3 3.1.14.5 CARRY GENERATE INPUTS 

PO, Pl. P2. P3 4.2. 15.6 
ACTIVE LOW 

CARRY PROPAGATE INPUTS 

Cn 13 CARRY INPUT 

Cn+x , Cn1y , 
12. 11, 9 CA R R Y OUTPUTS 

rO - Cntz 

G 10 
ACTIYE LOW 

CARRY GENERATE OUTPUT 

P 7 
ACTIVE LOW 

CAR RY PROPAGATE OUTPUT 

Vee 16 SUPPL Y VOL TAGE 

1 2 J 4 5. 6 7 
18 GND' 8 GROUND 

, Gl P1 GO . PO G3 P3 , P GNO 
OUTPUT 

INPUTS 

54182IJ); 741821J), IN); 74S1821N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 DM74S 

PARAMETER CONDITIONS 182 S182 UNITS 

MIN TYP(11 MAX MIN TYP(11 MAX 

V,H High Level Input Voltage 2 2 V 

V'IL Low Level Input Voltage 0.8 0.8 V 

'V, Input Clamp Voltage ,I 11 = --12 mA -'1.5 
Vee =Mlrllll __ 18mA '12 

V 

10H High Level Output Current -800 1000 ~A 

VOH High Level Output Voltage Vee"'" Min, V 1H = 2V I DM54 2.4 N/A 

V1L "" 0.8;'11, IOH = Max I V 
DM74 2.4 2.7 3.4 

10L Low Level Output Current 16 20 mA 

VOL Low Level Output Voltage Vee = Min. V 1H '" iv 
~, 0.4 0.5 V 

V 1L = a.BV, IOL = Max 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 1 mA 

"H High Level Input Current en Input 80 50 

P3 I npui 120 100 , 
P2 Input V, = 2.4V 11821 160 150 

PO, Pl, or G3 Input 
Vcc=Max 

V, = 2.7V 151821 200 200 
"A 

GO or G2 Input 360 350 

G1 Input 400 400 

III Low Level Input Current Cn Input '3.2 '-2 

P3 Input --4.8 ·4 

P2 Input V, = OAV (1821 - 6A -6 
Vee = Max mA 

PO, Pl, or G3 Input V, = 0.5V 151821 -8.0 -8 

GO or G2 Input 14.4 14 

l-
Gl Input -16 --16 

Ias Short Circuit Output Current Vee = Max(2) --40 -100 -40 '100 mA 

ICCH Supply Current, All Outputs High Vce o5V(31 27 35 mA 

ICCl Supply Current, AU Outputs Low I DM54 45 65 N/A 
Vee ~Max(4) 

I 
mA 

DM74 45 72 69 109 

Notes 

(11 All typical values are at Vce = 5V, TA = 25'e. 
(21 Not more than one output should be shorted at a time, and duration of the short~circuit should not exceed one second. 

(31 ICCH is measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs ground~d. 

(41 leel is measured with all outputs open; inputs GO, G 1, and G2 at 4.5V, and all other inputs grounded. 

Switching Characteristics vec = 5V, TA = 25°C 

DM54/74 DM74S 

PARAMETER 
FROM TO 

CONDITIONS 182 S182 UNITS 
IiNPUTI (OUTPUT I 

MIN TYP MAX MIN TYP MAX 

tPlH Propagation. Delay Time, 11 17 4.5 7 

Low-to-High Level Output GO, Gl, G2, G3, Cn+ x , Cn4y , 
oS 

tpHl Propagatio~ Delay Time, PO, Pl, P2, or P3 or Cn .-z 13 22 4.5 7 

High-to-Low Level Output RL = 400n 

CL '" 15 pF 

tPlH Propagation Delay Time, 11821 11 17 5 7.5 

Low-to-High Level Output GO, Gl, G2, G3, 
G oS 

tPHL Propagation Delay Time, Pl, P2, or P3 13 22 7 10.5 

High-to-Low Level Output 

tPlH Propagation Delay Time, 
11 17 4.5 6.5 

Low;to-High Level Output 
PO,.Pl, P2, or P3 P oS 

tpHL Propagation Delay Time, 13 22 6.5 10 

High-to-Low Level Output RL =280&1 

CL = 15 pF 
tPlH Propagation Delay Time, 

(51821 
11 17 6.5 10 

Low-to-High Level Output Cn+x , Cn+y , 
Co 

or Cn+z 
oS 

1PHl,~' Propagation Delay Time, , 13 22 7 10.5 

High-to-Low Level Output 
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Logic· Diagram 

Typical Application 

A lind 8 inputs, and F outputs of 181 are not shown. 

P3(6) 

G3(5) 

Pl(2) 

G1 0 ) 

DM54/DM74182,S182 

Vee"" PIN 16 
• GND=PIN 8 

64-BIT ALU, FULL-CARRY LOOK AHEAD IN THREE LEVELS. 

181 

2-115 



~ MSI OM 541 OM74184 ,185A 

BCO-to-,Binary and Binary-to-BCO Converters. 
General DeScription 

These monolithic converters are derived from the 256-bit 
read only memories, DM54BB and'DM748B. Emitter 
connections are made to ,provide direct read·out of 
converted codes at outputs YB through Yl, as ,shown in 
the truth, tables. These converters demonstrate the 
versatility of a read only memory in that an unlimited 
number of reference tables or conversion tables may be 
built into a system. Both' of these converters COmpre- . 
hend that the least significant bits (LSB) ofthe binary 
and BCD codes are logically equal, and in each case the 
LSB, bypasses the converter as illustrated in the typical 
applications. This means that a 6-bit converter is 
produced in each case. Both devices are cascadable to 
N bits. 

An overriding enable input is provided on each converter 
which when taken high inhibits the function, causing all 
outputs to go high. For this reason, and to minimize 
power consumption, unused outputs Y7 and YB of the 
185A and all "don't care" conditions of the 184 are 
programmed' high. The outputs are of the open-collector 
type. 

DM541B4 AND DM74184 BCD-TO-BINARY 
CONVERTERS 

The 6-bit BCD-to-binary function of the DM54184 and 
DM74184 is analogous to the algorithm: 

a. Shift BCD number right one bit and examine each 
decade. Subtract three from each 4-bit decade 
containing a binary value greater than seven. 

Connection Diagram 

b. Shift right, examine, and correct after each shift 
. until the least significant decade contains a number 

smaller than eight and all other converted decades 
contain zeros. 

I n addition to BCD·to-binary conversion, the DM54184 
and DM74184 are programmed to generate BCD 9's 
complement or BCD 10's complement. Again, in each 
'case, one bit of the complement code 'is logically equal 
to cine of the BCD bits; therefore, these complements 
can be p'roduced on three I ines. As outputs Y6, Y7, and 

-- ·V8. are not requ.ired in the BCD-to"·binary conversion, 
they are utilized to provide these complement codes as 
specified in the truth table when the devices are con· 
nected as shown. 

DM54185A AND DM74185A BINARY-TO-BCD 
CONVERTERS 

The function performed by these 6-bit binary-to-BCD 
converters is analogous to the algorithm: 

a. Examine the three most. significant bits. If the 
sum is greater than four, add three and shift left 
one bit. ' 

b. Examine each BCD decade. If the sum is greater 
than four, add three and shift left one bit. . 

c. Repeat step b until the least-significant binary 
bit is in the least-significant BCD location. 

(Continued) 

BINARV SELECT 

ENABLE 

Vr G 

16 15 

V1 V2 

. 
i 

E 0 C B 

14 13 12 11 

V3 V4 V5 V6 

OUTPUTS 

54184(JI, (WI; 74184(JI, (NI, (WI; 
54185A(JI, (wi; 74185A(JI, (N), (WI 
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OUTPUT 

A VB 

10 9 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 184. 185A UNITS 

MIN TYP(l) MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI I nput Clamp Voltage Vee ~ Min, 11~-12mA -1.5 V 

IOH High Level Output Current Vee ~Min, V IH ~ 2V 
100 !J.A 

V IL ~ O.8V, V OH = 5.5V 

IOL Low Level Output Currerit 
\ 

12 mA 

VOL Low Level Output Voltage Vee ~ Min, V IH = 2V 
0.4 V 

V IL = 0.8V, IOL ~ 12 mA 

II I nput Current at Maximum 

Input Voltage 
Vee = Max, VI = 5.5V 1 mA 

IIH High Level Input Current Vee ~ Max, VI~2.4V 25 !J.A 

IlL Low Level Input Current' Vee ~ Max, VI = O.4V -1 mA 

ICCH Supply Current, All O~tPuts High Vee = Max 40 65 mA 

ICCl Supply Current, All Programmed 
Vee ~ Max 50 80 mA 

Outputs Low 

Notes 

(11 AU typical values are at Vcc = 5V, TA = 25"C. 

Switching Ch~racteristics vee = 5V, T A ~25°C 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

tpLH Propagation Delay Time, Low-to-High Level 
20 35 ns 

Output From Enable G 

tpHL Propagation Delay Time, High-to-Low Level 
20 35 ns 

Output From Enable q CL ~ 15 pF, RL1 ~ 400n 

tpLH Propagation Delay Time, Low-to-High Level RL2 ~ 600n 
20 35 ns 

Output From Binary Select 

tpHL Propagation Delay Time, High-to·Low Level 
20 35 ns 

Output From Binary Select 

. 
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General Description (Continued) 

6·BIT CONVERTER 

MSD LSD 
,......-.-" 

A 0 C A 

1 
6-SIT BINARY OUTPUr 

Truth Tables 

DM54184 AND DM74184 BCD·TO·BINARY 

TABLE I 
PACKAGE COUNT AND DELAY TIMES 
FOR BCD·TO·BINARY CONVERSION 

INPUT PACKAGES TOTAL DELAY TIMES (ns) 

(DECADES) REQUIRED TYP 

2 

3 

4 

5 

6 

2 56 

6 140 

11 196 

19 280 

28 364 

BCD 9'5 
COMPLEMENT CONVERTER 

BCD 

DeB A 

BCD 9'S COMPLEMENT 

MAX 

80 

200 

280 

400 

520 

DM54/ DM74184 ,185A 

BCD 10'5 
COMPLEMENT CONVERTER 

BCD 

5V DeB A 

BCD·TO·BINARY 
CONVERTER 

BCD 9'5 OR BCD 10'S 
COMPLEMENT CONVERTER 

\ INPUTS OUTPUTS 
BCD (See Note AI (See Note B) BCD 

WQRD WORDS 
E D C B A G Y5 Y4 Y3 Y2 Yl 

o 1 L L L L L L L L L L 'L 0 
2 3 L L L L H L L L L L H 1 
4 5 L L L H L L L L L H L 2 
6 7 L L L H H L L L L H H 3 
8 9 L L H L L L L L H L L 4 

10 11 L H L L L L L L 'H I.- H 5 

12 13 L H L L H L L L H H L 6 
14 15 L H L H L L L L H H H 7 

16 17 L H L H H L, L H L L L 8 

18 19 L H H L L L L H L L H 9 
20 21 H L L L L L L H L H L 0 

22 23 H L L L H L L H L H H 1 

24 25 H L L H L L L H H L L 2 
26 27 H L L H H L L H H L H 3 

28 29 H L H L L L L H H H L 4 

30 31 H H L L L L L H H H H 5 

32 33 H H L L H L H L L L L 6 
34 35 H H L H L L H L L L H 7 

36 37 H H L H H L H L L H L 8 

38 39 H H H L L L H L L H H 9 

ANY X X X X X H H H H H H ANY 

H = High Level, L = Low Level, X = Don't Care 

.Notes: 

(A) Input conditions,other than those shown produce highs at outputs Yl through Y5. 

(B) Output Y6, Y7, and VB are not used for BeD-te-binary conversion. 

(C) Input conditions other than those' shown produce highs at outputs VB, Y7, and YB. 

(0) Outputs Yl through Y5 are not used for BCD 9'5 or BCD 10's complement conversion. 

INPUTS OUTPUTS 
(See Note C) (See Note D) 

E' D t B A G Y8 Y7 Y6 

L L L L L L H L H 

L L L L H L H L L 

L L L H L L L H H 

L L L H H L L H L 

L L H L L L L H H 

L L H L H L L H L 

L L H H L L L L H 

L L H H H L L L L 

L H L L L L L L H 

L H L L 'H L L L L 

H L L L L L L L L 
,H L L ' L H L H L L 

H L L H L L H L L 

H L L H H L L H H 

H L H L L' L L H H 

H L H L H L L H L 

H L H H L L L H L 

H L H' H H L L L H 
'H H L L L L L L H 

H H L L H L L L L 

X X X X X H H H H 

tWhen these devices are used as complement converters, input E is used as a mode control. With this input low, the BCD 9's com,:,lement is gen
erated; when it is high, the BCD lO's complement is generated. 
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General Description (Continued) 

INPUT 
(BITS) 

. 4 to 6 

7 or 8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

DM54185A AND DM74185A BINARY-TO-BCD 

TABLE II 
PACKAGE COUNT AND DELAY TlililES 
FOR BINARY-TO-BCD CONVERSION 

PACKAGES 
REQUIRED 

1 

3 
4 

6 

10 

12 

14 
16 

19 

21 

24 

27 

TOTAL DELAY TIME (nsj 

TYP MAX 

25 40 

50 80 
75 120 

100 160 

125 200 

125 200 

150 240 

175 280 

175 280 

200 

225 

225 

250 ' 

275 

320 

·360 

360 

400 

440 

6-BIT CONVERTER 

6·BIT 
BINARY: INPUT 

2i 'j'2j 2j 21 121" 

lED C B A I 
. 18!iA 

Y5 Y4 Y3 Y2 Y1 

tt!tt A 
~''--_~_.J 

MSD LSD 

6·81T BC(}OUTPUT 

Truth Tables (Continued) 

INPUTS OUTPUTS 
BINARYr-------------~--r-----_t--------------------------__; 
WORDS BINARY SELECT ENABLE 

E D C B' A G YB Y7 Y6 Y5 Y4'" Y3 Y2 Yl 

o 1 

2 3 

4 5 

6 7 

89 

10 11 

12 13 

14, 15 

16 17 

18 19 

20 21 

22 23 

24 25 

26 27 

28 29 

30 31 

32 33 

34 35 

36 37 

38 39 

40 41 

42 43 

44 45 

46 47 

4849 

50 51 

52 53 

54 55 

56 57 

L 

L 

L. 
L 

L 

L L L 

L L ,L ·H 

L. L H L 

L H H 
H L 'L 

H L H 
L H H L 

L H H H 

H "L 
H L' L H 

H L H L 

H L H H 
H H L 
H H L H 

L H H H L 
H H H H 

H L L L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H H 
H H 

L 'L . H 

L H L. 

L H H 
H L 
H H 

H H L 

H H H 
L L 

L H 

H 

L H H 

H L ,L 

58 59 H' H H L H 

60 61 H H H H 

6263. H H H H H 
ALL X X X X X 

.L 

L 

L 

L 

L 

L 

L 

L 

L 

L 
'L 

L 

L 

H 

H == High Level, L = Low Level, X == Don't Care 
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H H L L 

H 

H 

H 

H 

H 

H 

L L L L 

L 
H 

H L 

H 'H 

L, L L' L 

L L L 

H 

H 

H 

H 

L L L H 

L L 'H L' 

L L 
L L 

H H 
H H' 

H H L 
. H H L 

H H 
,H H 

H H L 
H H 
H H L 
H H L 
H H L 
H H L 
H H 
H H L 
H H H 
H H H 
H H H 
H H H 
H H H 
H H 'H 

H H H 
H H H 

H 

L H L H 

L H L H L 

L H L H H 

L H H L L 

H L L 

H L L 

H L H 

H L' L' H 

H .L H L 

H H L L 
H, H L L 

H H 
H H 
H H 
L 

L 

L L 
L L 

.L 

H 

L H 
L . H 

L H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

H 

H 

L 

L 

L 

L H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

L 

H H H 
H H 
H H 
H H 

H L 
H H 
H H 

H 

( H 
H 

L 

L H 

H H H H H H H H 
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Typical Applications 

BCD 

MSO LSD 

BINARY 

FIGURE 1: BCD·TO·BINARY CONVERTER 
FOR TWO BCD DECADES ' 

BCD 

MSO LSD 
.---"--,\ '-, -~~ ,..---"--, 

89 88 87 86 85 M 83 82 81 80 

~''-----~----~ 
OPEN BINARY 

FIGURE 2: BCD·TO·BINARY CONVERTER 
FOR THREE BCD DECADES 

MSD ---'- Most significant decade 

LSD - Least significant decade 

Each rectangle represents a DM54184 or DM74184 

OM 54/ OM74184,185A 

BCD 

05 C5 85 AS 04 C4 84 A4 OJ C3 BJ AJ 02 C2 82 A2 01 C1 81 A1 DO CO BO AD 

I I I I I 
I' 0 C B A I 
Ivs Y4 V3 Y2 y,l 

I' 0 

Ivs Y4 

C B AI I' 0 C 

V3 Y2 Yll Y5 Y4 V3 

B A I 
Y2 y,l 

I 

l' 0 

Y5 Y4 

C B AJ I' 0 C B AI 
VJ Y2 Vl lvs Y4 V3 Y2 yJ 

iii i iii i 
I' 0 C B AI I' 0 C B AI I~' 0 C~B AI 

n. '1 V4 v, v, v,l lv, V4 v, v, VII "Vr',V4~Vr,_',v'~vrJ 

I~' 0 C~B AI I' 0 C B AI I' 0 C B AI I~' 0 C~B AI 
Y5 V4 VJ YZ y,l ~5 Y4 VJ Y2 y,l Y5 Y4 VJ Y2 vd L"Vr',V4--,Vf'_V-r''-Vr'' 

J'N I' 0 C B A I I' 0 C B A I l' 0 C B 

V5 Y4 va V2 Y') IV5 Y4 VJ Yl v,1 y~ Y4 V3 Y2 

I' 0 C B AI I' 0 C B AI I' 0 C B AI n lv, V4 v, v, VII lv, V4 V3 v, Yll v, V4 V3 v, VII 

,r+--!:---:, 0 C~B A I I' 0 C B A I I' 0 C 

Ivs Y4 V3 Y2 v,1 Y5 V4 YJ V2 v11 Y5 Y4 V3 

B A I 
Y2 Yll 

~p~.'J ILVT"--,V:;-VT
C

3--,:r' _Vr~ I [V: v: 
B A I 

YZ y,l 

I' 0 C B 1\ I I' 0 C B A I 
LVT'"V 4,VT3--,V'r-vr,1 LVr'-:,V4--,Vr3-:,V,;;...vr,1 

.Ic [V:V
C3:'] 

I, 0 C B A I 
Y5 Y4 V3 Y2 Yll 

I, 0 C B AI 

Y5 Y4 V3 V2 Yl I 
11+++ t 
~ ,819 818 817 816 815 814 813 812 8fl 810 89 88 B7 86, B5 84 B3 82 81 80 
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FIGURE 3: BCD·TO·BINARY CONVERTER 
FOR SIX BCD DECADES 



~'_MSI DMS4/DM74184.18SA 

typical Applications (Continued) BINARY 

811 810 89 88 87 86 85 B4 83 82 81 80 

BINARY " ...... I 
. LSD 

BCD 

FIGURE 4: 6-BITBINARY-TO-BCD CONVERTER '\; I, 

BINARY 

.............., ''-':''--.,-~ '------' 
MSD LSD 

Be'D 

FIGURE 5:lI-BIT BINARY-TO-BCDCONVERTER 

BINARY 

• BCD 

FIGURE 6: 9-BIT BjNARY-TO-BCD CONVERTER 

MSD - Most significant decade 
LSD - Least significant decade 

Notes 
lAl Each rectangle represents a DM54185A or a DM74185A. 
(81 All unused E inputs are grounded. 

F,IGUR!, 7: 12-BIT BINARY-TO-BCD CONVERTER (SEE NOTE BI 

BINARY 

815 814" 813 B12 811 B10 89 88 81 B6 85 B4 Bj BZ 81 RO 

'--~--' '------. '-' --~ '--~--' '-----' 
MSD LSD 

BCD 

FIGURE 8: 16-BIT BINARY-T,o-BCD CONVERTER (SEE NOTE BI 

2-121 



~ MSI 

General, Description 

These circuits ·are custom-programmed, 1024-bit read 
only memories organized as 256 words of four bits each, 
These high-speed TTL memory arrays are addressed in 
straight eight-bit binary, with full on-chip decoding, Two 
overriding memory-enable inputs are provided which, 
when either one or both are taken high, will inhibit the 
function causing all four outputs to remain high (off), 
Data, as specified by the cus.tomer, are permanently 
programmed into the 1024-bit locations. This organiza· 
tion is expandable to 41,472 words of n·bits, with 
no additional output buffering, 

The address of a four-bit word is accompli,shed through 
the buffered binary select inputs, with low·level voltages 
at both enable inputs. The most significant binary select 
inputs, D through H, are decoded internally in the X 
plane to select one·of·32 lines, and the least significant 
bits, A, B, and C, are internally decoded in the Y plane 
to accomplish one-of-eight decoding to drive the four 
output buffers. Where multi pie devices are used in a 
memory system, the. enable input allows easy decoding 
of additional address bits. 

Data are programmed into the memory cell at the 
emitters of a 32-by-32 matrix of transistors. In the X 
plane each of the 32 address decoding gate outputs supply 
common base drive to 32 transistors. In the Y plane the 
32 transistors are arranged into four groups of eight. 
This permits each of the bit lines to be terminated in 
four one-of·eight decoders, which achieves the four·bit 
word length. 

The open'collector outputs are capable of sinking 16 
milliamperes of current and may be wire-AND connected 
to increase the number of words available. An external 
pull-up resistor is .recommended for definition of the 
high (off) level output voltage. 

DM54/DM74187,L187A 

1024-Bit Read Only Memories 

The customer can speci.fy the output logic level desired 
at each of the 1024 bit locations by completing the 
supplementary ordering data and a set of data cards, 
punched in accordance with the data format shown 
under ordering instructions, It is important that the 
customer specify not only the output levels desired at 
all 1024 bit locations, but also the other information 
requested. 

WORD SELECTION 

Word selection is accomplished' in a conventional B·bit 
positive-logic binary code with the A select input being 
the least-significant bit progressing alphabetically through 
the select inputs to H which is the most-significant bit. 

Features 

• Organized as 256 words by 4 bits 

• Ideal for microprogramming, reference tables and 
code converters 

• Easily expandable 

• Fully decoded, buffered inputs 

• Diode·clamped inputs 

• Full fan·out, open·collector outputs 

TYPE 

187 

L187A 

TYPICAL 

ACCESS TIME 

37 ns 
90 ns 

TYPICAL 

POWER DISSIPATION 

0.36 mW/Bit 
0.09 mW/Bit 

Connection Diagram Logic Diagram 

SELECT 
INPUT 

H 

ENABLES DATA 0 UTPUTS 

ME2 ME1 VI Y2 Y3 

13 11 11 

SElECT INPUTS 

54187(J); 74187(J), (N); 
54L 187A/74L 187A(J), (N), (W) 

10 

V4 

GNO 

H (15) 

G (1) 

(1) 

(3) 

SElECT (4) 
INPUTS 

C ::: 

! 5) 

1 OF 32 
DECODER 

1024·81T MEMORY CELL 
J1 BV 32 

MEMORY MATRIX 

{
ME 1 (13) 

ENABLES ME 2 "'(14.;;.1 __ -<L:.../)-,-.... -+--.. +--.. +~-...., 

Note: A input is the least significant bit. 

Y4 V3 V2 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 DM54.L/74L 

PARAMETER CONDITIONS 187 L187A UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 

VI~ High Level Input V~ltage 2 2 V 

VIL low Level Input Voltage 0.8 0.7 V 

VI Input Clamp Voltage Vee = Min,ll =-12 rnA. -1.5 -1.5 V 

10H High Level Output Currellt Vee = Min, V 1H == 2V 

V 1L = Max, VOH = 5.5V 
40 50 IlA 

VOH High Level Output Voltage 5.5 5.5 V 

10L Low Level Output Currert ;':':; DM54' 16 2.0 
mA 

DM74 16 / 3.6 

V'()L Low Lev~1 Output Voltage Vee = Min, V 1H = 2V DM54. 0:4 0.3 V 
V1L ;::: Max, IOL =: !V1ax DM74 OA OA 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V .1 0.1 mA 

IIH High Level Input Current Ve~'=Max, V, =2AV 40 10 IlA 

IlL Low Level Input Current Vee = Maxi V,.= 0.3V -0.18 

IV,=OAV 
mA 

1 

Icc Supply Current. Vee = Max(2) 75 110 18 25 mA 

Notes 
(1) All typical values are at V CC = 5V, T A = 25° C_ 
12f With outputs open anti both ME inputs grounded, ICC ·is measured first by selecting a word which contains the maximum number of 

programmed hig~ level outpu~s, then by selecting a word which !=o~tain$ the maximum number of programmed low level outputs. 

Switching Characteristics Vcc~5V,TA~25°C 

DM54/74 DM54L/74L 

PARAMETER 187 . L187A UNITS 

CONDITIONS MIN TYP MAX CONDITIONS. MIN TYP MAX ,. 
tpLH Propagation Delay Time, Low-to-High 

20 30 85 130 
Level Output From Enable 

ns 

tpHL Propagation Delay Time', High-to-Low 
20 30 46 70 

Level Output From Enable CL = 30 pF to GND ns 
CL = 15 pF 

Propagation Delay ·Time, Low-to-High 
RLl =~300n to Vee 

RL = 2 kn tpLH RL2 = 600n to GND 36 60 120 180 ns 
Level Output From Select 

tPHL Propa~ation Delay Time, ,High-to-Low 
37 60 65 ,98 

Level Output From Select 
ns 

Ordering' I nstructions 

Programming instructions for the 187 or L187A Each car.d in the data deck prepared by the purchaser 
~ are solicited in the forrT) of a sequenced deck of 32 identifies the eight words specified and describes the 
standard 80 column data cards providing the information levels at the four .outputs for each of the eight words. 
requested under "data card format," accompanied by a All addresses must have all outputs defined and columns 
properly sequenced listing of these cards, and the sup- designated as .1Iblanl<" must not be punched. Cards 
plementary ordering data, Upon receipt of these items, should be punched according to the data card format 
a computer run will be made from the deck of cards shown. 
which. will produce a complete truth table of the re-
quested part. This truth table, showing output 90nditions SUPPLEMENTARY ORDERING DATA , 

for each of the 256 words, will 'be forwarded to the 
'purchaser as verification of the input data as interpreted Submit'the folloviling information with the data cards: 
by the computer-automated design (CAD) program. This 
single run' also generates mask and test program data; a) Customer's name and address 
therefore, verification of the' truth table should be b) Customer's purchase order number 
completed promptly, c) Customer's drawing number. 
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Ordering Instructions (Continued) 

DATA CAROFORMAT 

Column 
1- 3 

4 

5- 7 

8· 9 

10-13 

14 

Punch a. right-justified integer representing the 
binary input address (000-248) for the first set 
of outputs described on the card. . 

Punch a "-" (Minus sign) 

Punch a right-justified integer representing the 
binary input address (007-255) for the last set 
of outputs described on the card. 

Blank 

Punch "H," "L," or "X" for bits four, three, 
two, and one (outputs Y4, Y3, Y2, and Y1 in 
that order) for the first set of outputs specified 
on the card. H = high voltage level output, L = 
low voltage level output, X = don't care. 

Blank 

15-18 Punch "H," "L," or "X" for the second set 
of outputs. 

19 Blank 

20-23 Punch "H," "L," or "X" for the third set of 
outputs. 

24 Blank 

25-28 Punch "H," "L," or "X" for the fourth set 
of outputs. 

29 Blank 

30-33 Punch "H," "L," or "X" for the fifth set of 
outputs. 

2-124 

34 

35-38 

39 

40-43 

44 

~5-48 

49 

50·51 

52 

OM 54/DM74187 ,L187A 

Blank 

Punch "H," "L," or "X" for the sixth. set of 
outputs. 

Blank 

Punch "H," "L," or "X" for the seventh set 
of outputs. 

Blank 

Punch "H," "L," or "X" for' the eighth set 
of outputs. 

Blank 

Punch a right-justified integer representing the 
current calendar day of the month. 

Blank 

53-55 Punch an alphabetic abbreviation representing 
the current month. 

56 Blank 

57·58 Punch the last two digits of the current year. 

59 Blank 

,60-61 Punch "OM" 

62-66 Punch a left·justified integer representing the 
National Semiconductor part number, 54187,· 
54L 187 A, 74187, or 74L 1'87 A. 

67·70 Blank 
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General Description 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as' 16 words of four-bits each. They are fully 
decoded and feature a chip-enable, input to simplify 
decoding required to achieve the desired system organiza
ti.on. The memories feature PNP input transistors that 
reduce the low level input current requirement to a 
maximum of -0.25 mA. only one-eighth that of a 
DM54S/DM74S standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to 
compensate for added system decoding. 

The TRI-STATE output combines the convenience of 
open-collector with the speed of a totem-pole output. 
It can be bus-connected to other similar outputs, yet it 
retains the fast-rise-time characteristics of the TTL 
totem-pole output. Systems utilizing data-bus lines with 
a defined pull-up impedance can employ the open
collector DM54S289/DM74S289_ 

Write Cycle: The complement of the information at the 
data input is written into the selected location when both 
the chip-enable input and the read/write input are low. 
While the read/write input is low, the outputs are in the 
high-impedance state. When a number of these outputs 
are bus-connected, the high-impedance state will neither 
load nor drive the bus line, but it will allow the bus line 
to be driven by another active output or a passive 
pull-up if desired. 

Connection Diagram 
SELECT INPUTS DATA DATA 

, , INPUT OUTPUT INPUT OUTPUT 

vr B c 0 , V, 3 V3 

16 15 14 13 12 11 10 9 

OM54/0M74S189 

TRI-STATE 64-Bit Read/Write Memories 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip-enable is low. When the chip
enable input is high, the outputs will be in the high
i mIDedance state. 

The fast access time of the DM54S189 makes it 
particularly attractive for implementing high-performance 
memory functions requiring access times on the order 
of 25 ns. The htgh capacitive-drive capability of the 
outputs permits' expansion without addit;onal output 
buffering. The unique functional capability of the 
DM54S189 outputs being at a high impedance during 
writing, combined with the data inputs being inhibited 
during reading, means that both data inputs and outputs 
can be connected to the data lines of a bus-organiz~d 
system without the need for interface circuits. 

Features 
• Schottky-clamped for high-speed applications: 

access from chip-enable input 12 ns typ 
access from address inputs 25 ns typ 

• TRI-STATE outputs drive bus-organized systems 
and/or high capacitive loads" 

• DM54S289/DM74S289 are functionally equivalent, 
have open-collector outputs, and are compatible with 
Intel 3101A in most "pplications 

• Chip-enable input simplifies system decoding 

Logic Diagram 

111 I- ~ A"'--
I- ~ 

B~ I- f= 
ADDRESS ADDRESS I- 1·0f.16 f= 64·BIT MEMORY 

MATRIX 
ORGANIZED 

16 X 4 
- 0- INPUTS 

1 1 3 , 5 6 7 J: SElECT CHIP READ/ OATA OUTPUT. DATA OUTPUT 
INPUT A ENABLE 'WRITE INPUT V1 'INPUT V2 

1 2 
54S189IJ); 74S189(J), (N) 

Truth Table 

FUNCTION 

Write 

(Store Complemedt of Data) 

Read 

Inhiblt 

H ""_High Level 

L '" Low Level 

X "" Don't Care 

INPUTS 

CHIP READ/ OUTPUT 
ENABLE WRITE 

L High Impedance 

H Stored Data 

H x High Impedance 
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1141 BUFFERS I- OECODERS 
C-'--"-

I-

o~ I-
l-

CHIP ENABLE (tE) 

REAO!WRITE IR;W) 

f 
02 

DATA INPUTS 
03 

. 0' 

~ 
~ 
f= 
f=: 

121 

131 

141 

16) 

1101 

1121 

I I I I 
WRITE AND SENSE 

AMPLIFIER CONTROL 

I 

151 17) 19) 1111 
V1 V2 V3 V4 

\" I 

OUTPUTS 
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OM 54/ OM74S189, 
Ele,ctrical Characteristics over recommended operating'tree-air temperature range (unless otherwise noted) " 

DM54S189 DM74S189 
PARAMETER CONDITIONS UNITS 

MIN TYP(1) MAX MIN TYP(l) MAX 

V'H High Level Inp~t Voltage 2 2 V 

V'L Low Level Input Voltage 0.8 0.8 V 

V, . Input Clamp Voltage Vee = ~in, II = -18 rnA -1.2 -1.2 V 

, IOH High Level Output Current -2.0 ;6.5 rnA 

VOH High Level Output Voltage Vee = Min, V1H = 2V 2,4 3,4 , 2,4 3,2 
V 

V1L "" O.BV, IOH = Max 

'OL Low L~vel Output Current 16 '16 rnA 

VOL Low level Output V,oltage Vcr; = Min, V 1H = 2V 0.50 0,45 
V 

V 1L = O.BV, tOl "" ·16 rnA 

1010FF' ,Off State (High I~pedance State) Output Current Vee = Maxi Vo = O.45V -50 -50 

V'H = 2V II VO = 2,4V 50 50 
~A 

V 1L = O.BV 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1.0 1.0 rnA 

"H High Level Input Current Vee = Max, VI = 2.7V 25 25 ~A 

"L Low Level Input Current Vee ='Max, V~ = OA5V -0.25 -0.25 rnA 

los Short Circuit Output Current Vee = Max(2) -30 .-'100 -30 -100 rnA 

Icc Supply Current Vee = Max 75, 110, 75 110 rnA 

Notes 
(1) All typical values are at Vee = 5V, TA ~ 25"e. 

(2) Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

Switching Characteristics vcc = 5V. T A = 25°C 

OM54S189 DM74S189 
PARAMETER CONDITIONS ' UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Access Time From Address 25 50 25 35 ns 

tcZH Output Enable Time to 12 25 12 17 ns 
High Level from Chip Enable 

tWZH Output Enable Time to 22 40 22 35 ns 
High Level from Read/Write 

CL = 30 pF 

tcZL Output Enable Time to RL =280n 22 40 22 35. ns 
Low Level from ~hip Enable 

tWZL Output Enable Ti!TIe to 22 40 22 35 ns 
LOW Level from ReadlWrite 

tCHZ Output Disable Time from 12 25 12 17 ns 
High Level from ·Chip Enable 

tWHZ Output Disable Time from 12 - 12 ns 
High Level from Read/Write CL = 5 pF 

tcLZ Output Disable Time from RL = 280n 12 25 12 17 ns 
L~w Level from ~hip Enable 

~WlZ Output" Disable Time from 17 12 ns 
Low Level from ReadlWrite 

'wp Width of Write-Enable Pulse 25 25 ns 

tAsw Setup Time Address 0 0 

tcsw Chip Enable 0 0 , ' ns 

tosw Data ( 25 25 

tAHW Hold Time 
, 

Address 0 0 

tCHW Chip Enable 0 ~ . ns 
toHW Data 0 0 
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Parameter Measurement Information 

~ROM 

LOAD CIRCUIT 

TEST 
POINT 

o~~~~~ ~~--.-l4-. 
TEST 

CL Illcludes probealld Jig capacitance 
All diodes are lN31l64 

ENABLE AND DISABLE TIME FROM CHIP ENABLE 

Notes 

CHIP ENABLE 
INPUT 

(SEE NOTE 3) 

WAVEFORM 1 
(SEE NOTE 1) 

WAVEFORMl 
{SEE NOTE 1} 

ADDRESS 
INPUTS 

(NOTE 2) 

OUTPUT 

.'\OGRESS 
INPUTS 

DATA 
INPUTS 

CHIr.ENABlE 
INPUT 

REAOfWRITE 
INPUT 

WAVEFORM 1 
(NOTE 1) 

WAVEFORM 2 
(51 OPEN, 

52 CLOSED) 
(NOTE 1) 

3V 

15V------~ 

ACCESS TIME FROM ADDRESS INPUTS 

WRITE CYCLE 

3V 

3V 

OV 

V" 

Voe 

"1.5V" 

OM 54/0M74S189 

(1) Waveform is for the output with internal conditions 'such that 'the output is low except when disabled. Waveform 2 is for the output 
with internal conditions such that the output is high except when disabled. 

(2) When measuring delay times frc;m'-address inputs, the chip enable input is low and the read/write input is high. 

(3) When measuring delay times from chip enable input, the address inputs are steady-state and the read/write input is high. 

(4) Input waveforms are supplied by pulse· generators having the following characteristics: tr ~ 2.5 ns, tf .:S. 2.5 ns, PRR ::; 1 MHz,. and 

ZOUT ~ 50". 
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Synch~onous Up/Down Counters with Mode Control 

General Description 

These circuits are synchronous, reversible, up/down 
counters. The 191 and LS191 are 4·bit binary counters 
and the 190 and LS190 are BCD counters. Synchronous 
operation is provided by having all flip·flops clocked 
simultaneously, so that the outputs change simultan· 
eously when so instructed by the steering logic. This 
mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple 
clock) counters. 

The outputs of the four master·slave flip·flops are 
triggered on a low·to·high level transition of the clock 
input, if the enable input is low. A high at the enable 
input inhibits counting. Level changes at either the 
enable input or the down/up input should be made 
only when the clock input is high. The direction of 
the count is determined by the level of the down/up 
input. When low, the counter counts. up and when 
high, it counts down. 

These counters are fully programmable; that is, the 
outputs may be preset to either level by placing a Iowan 
the load input and entering the desired data at the data 
inputs. The output will change independent of the level 
of the clock input. This feature allows the counters to be 
used as modulo-N dividers by simply modifying the count 
length with the preset inputs. 

The clock, down/up, and load inputs are buffered to 
lower the drive requirement; which significantly reduces 
the number of clock drivers, etc., required for long 
parallel words. 

Connection Diagram 

INPUTS OUTPUTS , 

Two outputs have been made available to. perfo.rm the 
cascading functio.n: ripple clo.ck and maximum/minimum 
co.unt. The latter output produces a high-level o.utput 
pulse with a duratio.n approximately equal to one co.m
plete cycle o.f the clock when the counter o\(erflows ar 
underflaws. The ripple clack o'utput produces a low-level 
output pulse equal in width to. the law-level partion af 
the clock input when an overflow or underflaw canditian 
exists. The caunters can be easily cascaded by feeding 
the ripple clack autput to the enable input af the 
succeeding caunter if parallel clacking is used, ar to the 
clack input .if parallel enabling is used. The maximum/ 
minimum count autput can be used to. accamplish 
laak-ahead for high-speed aperatian. 

Features 

• Caunts 8-4-2-1 BCD ar binary 

• Single dawn/up count cantrol line 

• Count enable contro.l input 

• Ripple clack aut put far cascading 

• Asynchronausly presehable with laad cantral 

• Parallel autputs 
• Cascadable for n-bit appl icatians 

AVERAGE TYPICAL 

TYPE PROPAGATION CLOCK 

TYPICAL 

POWER 

DELAY FREQUENCY DISSIPATION 

190,191 

LS190, LS191 

INPUTS , 

20 ns 
20 ns 

\ 

25 MHz 

25 MHz 

325mW 

100mW 

DATA RIPPLE MAX! DATA DATA 
Vee A CLOCK CLOCK MIN LOAD C 0 

1,6 15 " 13 
" 

11 10 9 

t-

4 5 

DATA Q, ENASlE DOWN/ 

~ G UP 

INPUT OUTPUTS INPUTS OUTPUTS 

Asynchronous inputs: low input to load sets QA '" A. Us '" B, fie " C, and no '" 0 

54190174190(J), (N), (W); 54LS190/74lS190(J), (N), (W); 
54191/74191(J), IN), (W); 54LS191/74LS191(J), IN), (W) 
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~.MSI DM54/DM74190.LS190.191.LS191 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted.) 

DM54n4 DM54[S/74LS 

PARAMETER CONDITIONS 190,191 LS190, LS191 UNITS 

MI.N TYPO) MAX MIN TYP(l) MAX 

V"IH High Level Input Voltage 2 2 V 

V,L Low Level Input Voltage DM54 0.8 OJ 
V 

DM74 0.8 0.8 

V, Input Clamp Voltage II =-12 rnA -1.5 
Vee = Min V 

II - -18 mA .c1.5 

IOH High Level Output Current -800 -400 pA 

VOH High Level Output Voltage Vee = Min, V 1H = 2V DM54 2.4 3.4 2.5 3.4 . 
V 

V IL = Max, IO'H = Max DM74 2.4 3.4 2.1 3.4 

IOL Low Level Output c.urrent DM54, 16 4 
mA 

DM74 16 8 

VOL Low Level Output Voltage DM54 0.2 OA' 0.25 0.4 
Vcc=Min, V 1H ,= 2V IOL = Max 

DM74 0.2 OA 0.35 0.5 V 
V1L =. Max 

IOL =0 4 mA DM74 0,4 

I, Input Current at Maximun:' VI =: 5.5V 1 
Enable 

Input Voltage V, -7V 0.3 
t--- Vee = Max mA 

V, - 5.5V 1 
Others 

VI - 7V 0.1 

I'H High Level Input Current 
Enable 

V, = 2.4V 120 

V, = 2.7V 60 
I--- Vee =: Max 

V, c 2.4V 40 
pA 

Others --
V, - 2JV 70 

I,L Low Level Input Current Enable -4.8 1.08 
! Others 

Vee = Max, V, = OAV mA 
"1.6 .{),4 

loS Short Circuit Output Current DM54 -20 -65 -30 -130 
Vee = Max(2) mA 

DM74 -18 -65 -30 -130 

ICC Supply Current 
Vcd = Max(3) 

DM54 65 99 20 35 
mA 

DM74 65 105 20 35 

Notes 
(1) All typiC'll values are at V CC ~ 5V, T A ~ 25°C. 

(2) Not more than one output should be shorted at'a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) ICC is measured with all inputs grounded and all outputs open. 

/ 

\ , 
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Switching Characteristics vee = 5V, T A = 25°C 

DM54!74 DM54LS!74LS 
FROM TO 

PARAMETER 
(INPUT) (OUTPUT) CONDITIONS 190,191 LS190, LS191 UNITS 

MIN TYP MAX MIN TYP MAX 

fMAX Maxi mum Clock MHz 
20 25 20 25 

Frequency 

tpLH Propagation Delay Time, 
22 33 22 33 

L?w-to-High Level Output 
Load GA , OB, Gel 0 0 ns 

tpHl Propagation Delay Time, 
33 50 33 50 

High-to"Low Level Output 

tPLH Propagation Delay Time, 
14 22 14 22 

Low-ta-High Level Output 
Data A, B, C, 0 OA,OS,OC,OD ns 

tpHl Propagation Delay Time, 
35 50 35 50 

High-ta-Low Level Output 

tPlH Propagation Delay Time, 
13 20 13 20 

Low,to-High Level Output 
ClocK Ripple Clock ns 

tpHL Propagation Delay Time, 
16 24 16 24 

High-ta-Low Level Output 

tPLH Propagation Delay Time, 
16 24 16 24 

Low-ta-High Level Output 
Clock GA,Os,Oc,Go ns. 

tpHL Propagation Delay Time, 
24 36 24 36 

High-ta-Low Level Output 

Proppgation Delay Time, 
CL =15pF, 

tplH 
R'L = 400[2 28 42 28 42 

Low-to-High Level Output 
(54174) Clock Max/Min ns 

tpHl Propagation Delay Time, CL =,15pF 37 52 37 52 
High-to-Low Level Output RL=2kll 

tPLH Propagation Delay Time, (54LSI74LS) 
30 45 30 45 

Low-to-High Level Output 
Down/Up Ripple Clock ns 

tpHL Propagation Delay Time, 
30 45 30 45 

High-to-Low Level Output 

tPLH Propagation Delay Time, 

l,oW-lo-High Level Output 
21 33 21 33 

Down/Up Max/Min ns 
tPHL Propagation Delay Time, 

High-to-Low Level Output 
22 33 22 33 

tPLH Propagation Delay Time, 
21 33 

Low-to-High Level Output 
Enable Ripple Clock ns 

tpHL Propagation Delay Time, 
22 33 

High-to-Low Level Output 

tW(CLOCK) Width of Clock Input Pulse 25 25 ns 

tW(LOAO} Width of Load Input Pulse 35 35 ns 

tSETUP Data Setup Time 20 20 ns 

tHOlO Data Hold Time 0 0 ns 

tE'NABLE Enable Time to Clock 30 ns 
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Logic Diagrams 

CLOCK 

DOWNI 

"' 

Timing Diagrams 

(' 4~ 

[5) 

t4> I 
DATA (15) I 

INPUT A 

1:u-NABLE G (4) 

l::D--
DATA (1) 

INPUT B 

DATA (10) 
INPUT C 

DATA (9) 
INPUT 0 

LOAD (11) 

DM54/DM74190.LS190.191.LS191 

190. LS190 OECADE COUNTERS 

~ (lZ) 

- H 

>---~f---<~ 
>-< CLOCK 

- -~1 

----~~~ 
~H= ~ CLOCK 

i-- K ClEAR G, 1 ' p ----"f"- -

~K -~r--<~ ...-.c CLOCK 

~~1 ~ 

~W~)...-" L-c CLOCK 

4-- ~l 

190, LS190 DECADE COUNTERS 

RIPPLE 
CLOCK 

MAXIMIN 
OUTPUT 

OUTPUT QA 

OUTPUT Os 

OUTPUT ~ . 

OUTPUT 00 

Pin (16)" Vee, Pin (8)'" GNO 

TYPICAL LOAD. COUNT, AND INHIBIT SEQUENCES 

LOAD ---uJ---------------,--

[

A 

, 
DATA 

I.PUTS : 

CLOCK 

DOWN/UP 

ENABLE 

RIPPLE CLOCK: ~ 
17 8 9 0 

!.JI---COUNTUP 

LOAD 

12 2 21, 0 9 8 7 

I INHIBIT I !-COU.T OOW.--! 

2-,131 

Sequence: 
(1) Load (preset) to BCD seven 
(2~ Count up to eight, nin.e. zero, one, and two 

(3) Inhibif 

(4) Count down to one, zero, nine. eight, and seven 
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Logic Diagrams (Continued) 
191, LS191 BINARY COUNTERS 

C,lOCK (14) 

DOWNI (5) 
UP - r t'--.~r-~Ff 

IV [,.+.R:~~~-.J 
DATA 115) I 

~RIPPLE 

1 - (12) CLOCK 
)-__ +-+ __ ..... _-.,_-"".::.21 ~~~~uMiN 

INPUTA L 
ENABLE G .;:",,-1 f-..... r=u----++-'I-+-t-++-'H+c( 

LTI-
~'-~J PRESETOAL-.....~ '--r- r----,...----- OUTPUT n .... 

'~ CLOCK 

'--~~ 

DATA!!L" --illilllliJE=~~=r=~::::::!J INPUT B 

~ rf- J PRESETo,L...-....o..ill.. 

~ 
r··· 'I" OUTPUTQe 

>--C ClOCK 

H-t-t++-t-1H+-LJ- n - ¥1 
DATA""",,-I---~It~~~=t~~~=r==fr---r----r--~ INPUTC ~ 

:::I' rf- J PRESETfic~~OUTPUTIlc 
~ >--C ClOCK 

....,H++HH-f--+~-l-J - K CLEAR nell 
~I 

Pin (16) ~ Vee, Pin (a) = GND 

Timing Diagrams (Continued) 

191, LS191 OECODE COUNTERS 
TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCES 

LOAD -Ur------....:..----------I A 

DATA B 

INPUTS : 

CLOCK 

DOWN/UP 

ENABLE 

I 
RIPPLE CLOCK : ~ 

113 14 15 0 I 2 2 2. 

lJl--- COUNT up------l~ 

LOAD 

2-132 

Sequence: 
(1) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero, one, and two 
(3) Inhibit 

(4) Count down to one, zero, fifteen, fourteen, and thirteen 
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Synchronous Up/Down Counters with Dual Clock 

General'Description 

These circuits are synchronous up/down counters; the 
192, L192 and LS192 circuitsare BCD counters and the 
193, L193 and LS193 are 4-bit binary counters. Syn
chronous operation is provided by having all flip-flops 
clocked simultaneously, so that the outputs change 
together when so instructed by the' steering logic. 
This mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple
clock) counters. 

The outputs of the four master-slave flip-flops are 
triggered by a low-to-high level transition of either 
count (clock) input. The direction of counting is deter
mined by which count input is pulsed, while the other 
count input is held high. 

All four counters are fully programmable; that is, each 
output may be preset to either level by entering the 
desired data at the inputs while the load input is low. 
The output will change independently of the count 
pulses. This feature allows the counters to be used as 
modulo-N dividers by simply modifying the count length 
with the preset inputs. 

A clear input has been provided which, when taken to a 
high level, ,forces all outputs to the low level; independent 
of the count and load inputs, The clear, count, and load 
inputs are buffered to lower the drive requirements of' 
clock drivers, etc., required for long words. 

Connection Diagram 

INPUTS OUTPUTS . , , 

These counters were designed to be cascaded without 
the need for externa'i circuitry. Both borrow and carry 
outputs are available to cascade both the up and down 
counting functions. The borrow output produces a puls,e 
equal in width'to the count down input when the counter 
underflows. Similarly, the carry output produces a pulse 
equal in width to the count down input when an 
overflOW condition, exists. The counters can then be 
easily cascaded by feeding the borrow and carry outputs 
to the count down and count up inputs respectively of 
the succeeding counter. 

Features 

.. Fully independent clear input 

.. Synchronous operation 

.. Cascading circuitry provided internally 

.. Individual preset each flip·flop 

TYPICAL 
TYPE COUNT 

FREQUENCY 

192,193 25 MHz 

L 192, L 193 12 MHz 

LS192, LS193 32 MHz 

INPUTS 
f \ 

TYPICAL 

POWER 

DISSIPATION 

325mW 

40mW 

95mW 

Vee 
DATA 

CLEAR BORROW CARRY LOAD 
DATA DATA 

A C 0 

116 '15 14 13 12 11 10 9 

r- I-

1 2 3 4 5 6 7 

G!: OATA B a. n. COUNT COUNT ae aD 
INPUT , OOWN UP , , 

OUTPUTS 
, . OUTPUTS rNPUTS 

'... Note: Low input to load sets OA '" A, OB '" 8, Oe = C, and no '" D. 

54192(J), (W); 74192(J), (N), (WI; 54L 192/74L 192(J), (N), (W); 
54LS192/74LS192(J), (N), (WI; 54193(J); (W); 74193(J), (N), (W); 

54L 193/74L 193(J), (N), (W); 54LS193/74LS193(J), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unle,ss otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 192,193 

MIN TYP(11 MAX 

VIH High Level Input Voltage 2 

VIL Low Level Input Voltage DM54 0.8 

DM74 Of\ 

VI Input Clamp Voltage I, =-12 mA -1.5 
Vee == Min 

I, =-18 mA 

10H High Level Output Current -400 

V OH High Level Output Voltage Vee = Min, V'H = 2V DM54 2.4 

V 1L = Max, "'OH :::: Max DM74 2.4 

10L Low Level Output Current DM54 16 

DM74 16 

VOL Low Level OutputVoltage DM54 0.4 
Vee:::: Min, V 1H = 2V IOL = Max 

DM74 0.4 
V 1L :::: Max 

10L = 4 mA DM74 

II Input Current at Maximum Input Voltage V, = 5.5V 1 
Vee = Max , V, =7V 

IIH High Level Input Current 
/ 

V,=2.4V 40 
Vee = Max 

V, = 2.7V 

IlL Low Level Input Current V, = 0.3V· 
Vee == Max 

V, - O.4V -1.6 

los Short Circuit Output Current DM54 -20 -55 
Vee = Max(2) 

DM74 -18 -55 

Icc Supply Current DM54 65 89 
Vee = Max(3) 

DM74 65 102 

Notes 
(1 ) All typical values are at Vee = 5V, T A= 2SOC. 

(2) Not more than one output should be shorted at atime, and for DM54LS/74LS duration of short circuit should not exceed one second. 

(3) ICC is measured with all outputs op~n-, clear and load inputs grounded, and all other inputs at 4.5V. 

I 

~: 
DM54L/74L DM54LS/74LS s: 
L192, L193 LS192, LS193 UNITS 

~ 
MIN TYP(1) MAX MIN TYP(1) MAX 

2 2 V 

0.7 0.7 
'V 

0.7 0.8 

-1.5 
V 

71.5 

-200 -400 pA 

2.4 2.5 3.4 
V 

2.4 2.7 3.4 

2 • 4 
mA 

3.6 8 

0.15 0.3 0.25 0.4 

0.2 0.4 0.35 0.5 V 

0.4 C 
0.1 s: 

mA C1I 
0.1 ~ ...... 

<1 10 C 
2b 

pA s: 
-0.10 -D.18 -.J 

mA ~ 
-0.4 ... 

(g 

-3 -9 . -15 -30 -130 N 
mA .j-

-3 -9 -15 -30 -130 ... 
8 13 34 

(g 
19 N mA 

8 13 19 34 r-
f/) ... 
(g 
N 
-:-
(g 
W 

t 
(g 
w 
i-
f/) .... 
(g 
W 
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Switching Characteristics Vee = 5V, T A = 25°C 

PARAMETER 
FROM TO 
INPUT OUTPUT 

fMAX Maximum Clock Frequency 

tPLH Propag~tion Delay Time, 

'low-to-High level·Output 

Propagation Delay Time, 
Count up Carry 

tpHL 

High-to-low level Output 

tpLH Propagation Delay Time, 

low-to-High level Output 
Count down Borrow 

tPHL Propagation Delay Time, 

High-to-low level Output 

tpLH Propagation Delay Time, 

Low-to-High level Output 
Either Count Q 

tpHL Propagation Delay Time, -High-la-low level Output 

tpLH Prop~gation Oelay Time, 

low-ta-High level Output 
load Q 

tpHL Propagation Delay Time, 

High-to-low level Output 

tPHL Pr.opaga~ion Delay Ti me. 

High-to-low level Output 
Clear Q 

tw Width of Any Input Pulse 

tSETUP D~ta Setup Time 

tHOLO Data Hold Time 

~- - --

DM54/74 

192,193 

CONDITIONS MIN TYP MAX 

20 25 

17 26 

16 24 

16 24 

16 24 
CL = 15 pF 

RL = 4000 ' 
25 38 

31 47 

27 40 

29 40 

22 35 

25 

20 

0 

~ 
,DM54l/74l DM54 lS/74 lS 

3: l192,l193 lS192, lS193 UII/ITS en 
CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

6 12 25 32 MHz 

30 60 ·17 26 ns 

60 120 21 33 ns 

30 60 ,16 24 ns 

50 100 21 33 ns 
CL = 50 pF CL = 15pF 

RL =4kll RL = 2 kll 

I 

45 90 25 38 ns 

75 150 31 47 ns 
0 
3: 

, 55 110 27 40 ns UI 
01::00 
......... 

105 200 29 40 ns 0 
3: 
" 95 190 22 35 ns 01::00 
~ 

CD 
70 20 ns l\) 

30 20 ns !: 
CD 

0 .. 0 ns N 
r-
fJ) 
~ 

CD 
N , 
~ 
CD 
Co) 

t 
CD 
Co) 

"~ 
~ 

CD 
Co) 



~MSI 
Logic Diagrams 

DATA 
INPUT A 

DOWN 
COUNT 

UP 
COUNT 

DATA 
INPUT B 

DATA 
INPUT C 

DATA 
INPUT 0 

CLEAR 

LOAD 

115) 

(4) 

15) 

11) 

(10) 

(9) 

(14) 

111) 

DM54/DM74192,L192,LS192.193,L193,lS193 

192, L 192, LS192 

"-

~ 

rt-'. 
~ 

DA 

T 

OA-

b>T 
r-----r -L 
~~ DB 

T 

OB-

--

Jo-- tD--

'-
~ ~ 
~~ Dc 

T 

fic-- 6-;T 
-

r-'---' 
----I 

--''--

Do 

T - 00 -

~ 
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(13) 

(12) 

(3) 

(2) 

(6) 

" "., 

(7) 

BORROW 
OUTPUT 

CARRY 
OUTPUT 

OUTPUT OA 

OUTPUT Os 

OUTPUT Dc 

OUTPUT 00 
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Logic Diagrams (Continued) 

DATA 
INPUT A 

DOWN 
COUNT 

115) 

(4) 

:~ 
V 

UP 
COUNT 

OATA 
INPUT B 

OATA 
INPUT C 

OATA 
INPUT D 

CLEAR 

LOAD 

(1) 

(10) 

(9)' 

114) 

(11) 

DM54/DM74192,L192,LS192,193,L193,LS193 

193, L 193, LS193 

'-

'-

r-r 
-

~ 

'-
r---' 

.... ~ 
( 

~ -
~ 

'-r--'. 
",,"r---I 

'"1)0--
~ 

r'--"" 
.... r---I 

~ -
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-L 
0. 

T 

'QA -

6-;T 

-.L. 
DB 

T 

li,-

--

::5"")-

lie 
T 

llc-

b;r -

--''--

00 

T 

lio -

6-;T 

(13) 

(12) 

(3) 

(2) 

(6) 

,. 

(7) 

BORROW 
OUTPUT 

CARRV 
OUTPUT 

OUTPUT QA 

OUTPUT DB 

OUTPUT lie 

OUTPUT QD 



~'MSI DM54/DM74192.L192.LS192.193.L193.LS19;~ 

Timing Diagrams 

192, L 192, LS192 DECADE COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCE!! 

CLEAR ~~ ________________________________________ ~ __________________ ___ 

DATA 

LOAD 

A 

l..
I 

COUNT ---/--/---/--/-...., 
UP 

-'.--

COUNT---~~--+-+--~------~---------~---' 
DOWN 

OUTPUTS 

CARRY 

BORROW 

101 171 
~~ 

CLEAR PRESET 

Sequence: 
(1) Clear outputs to zero. 
(2) Load (preset) to BCD seven. 

I B 9 0 1 ,2 I 
~COUNTUP~ 

(3), Count up to eight, nine, carry, zero, one, and two. 
(4) Count down to one, zero, borrow, nine, eight, and seven. 

Notes: 
(A) Clear overrides load. data, and count inputs. 

I 1 0 9 8 71 
~COUNTDOWN-, 

(8) When counting up, count-<;l0wn input must be high; when counting down, count-up input must be high. 
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Timing Diagrams (Continued) 

193. L 193, LS193 BINARY COUNTERS· 
TYPICAL CLEAR, LOAO, AND COUNT SEQUENCES 

CLEAR~~ ____________________________________________________ ~ ______ ~ 

LOAD 

A 

DATA 

COUNT----+-+---~~---, 
UP 

COUNT----+-+----r-r--~----------~----------~--, 
DOWN 

OUTPUTS 

Dc 

00 

CARRY 

BORROW 

~ I ~~ 
CLEAR PRESET 

I 14 15 0 

.-------: COUNT UP 

Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one, 8Qd'two. 

(4) Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

Notes: 

(A) Clear overrides load, data, and count inputs. 

I 1 0 15 14 131 
r--COUNT DOWN ~ 

(8) When counting up, count-down input lJlust be high; when counting down, count-up input must be high. 

2-139, 
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4-Bit Bidirectional Universal Shift Registers 
General DeScription 

These bidirectional shift registers are designed to 
incorporate virtually all of the features a system designer 
may want in a shift register; they feature parallel'inputs, 
parallel outputs, right-shift and left-shift serial inputs, 
operating-mode-control inputs, and a direct overriding 
clear line. The register has fQur distinct modes of opera
tion, namely: 

Parallel (broadside) load ' 
'Shift right' (in the direction QA toward QD) , 
Shift left (in the direction QD toward QA) 
Inhibit clock (do nothing) 

Synchronous parallel loading is<lccomplished by applying 
the four bits of data and taking' both mode control 
inputs, SO ~nd S1, high. The data are loaded into the 
associated flip-flops and appear' at the outputs after the 
positive transition of the clock input. During loading, 
serial data flow is inhibited. 

Shift right is accomplished synchronously with the 
rising edge of the clock pulse when SO is high and S1 is 
low. Serial, data for this m9de is entered at the shift
right data input. When SO is low and S1 is hi~h, data' 

Connection Diagram 
OUTPUTS , 

VI 0, Oe '" 
16 " 14 

, 

.-<: 

0, 

" 

shifts left synchronously and new data is entered at the 
shift-left serial ,input. ' 

Clocking of the flip-flop is inhibited when both m~de 
control inputs are low. The mode controls of the 
DM54194/DM74194 should be changed only while the 
clock i~put is high. 

Features 

• Parallel inputs and outputs 
• 'Four operating modes: 

Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

• Positive edge-triggered clocking 

• Direct overriding clear 

TYPE 

194 
LS194A 
S194 

CLDCK 

12 11 

51 

10 

TYPICAL CLOCK 

FR,EQUENCY 

so 

9 

36 MHz 

36 MHz', 
105 MHz 

TYPICAL 

POWER DISSIPATION 

195mW 
75mW 

425mW 

1 2 4 , 

Truth Table 

CLEAR 

L 

H 

!-I 
H 

H 

H 
H 
H 

MODE 

S1 so 
X' x 
x X 
H H 
L H 
L H 
H L 
H L 

L L 

CLEAR SHIFT 's c SHIFT 
LEfT 

SERIAL 
INP'UT 

RIGHT 
SERIAL 
INPUT 

PARALLEL INPUTS 

54194IJ), IW); 74194IJ), IN), IW); 
54LS194A/74LS194AIJ), IN),. IW); 74S1941N) 

CLOCK 

X 

L 

t 
t 
t 
t 
t 
x 

INPUTS OUTPUTS 

I-_..;:S.:;E.:;R..;:IA..;:L:-_+_-,P..;:A..;:R..;:A..;:L:.;L.:;E..;:L:----,l aA aB Oc aD 
LEFT RIGHT ABC D 

x 
x 
x 
x 
X 

H 

'L 

X 

x 
X 
X 

H 
L 

X 

X 

X 

x x x 
x x X 
abc 

X. X X 

X X, X 

X X X 

X X X 

X X X 

X L L L, L 

X aAO aBO Cleo 000 

dab c d 

X .H a An aBn Clen 

X LOAn aBn Dcn 

X aBn QCn QDn H 

X aBn aCn aOn L 

X a AO aBO aCO 000 
- "I 

H = High Level Isteady state), L = Low Level Isteady state), X = Don't Care lany input, including transitions) 
t = Transition from low to high level . " 

a, b, c, d = 'The level of steady state input at inputs A. B, C, or D, respectively. 

0AO, aBO, 0CO, 000 = The level of 0A, 0B, Ce, or 00, respectively, befor"the indicated steady state input conditions were establishe,d. 
0An, 0Bn, OCn, OOn = The level of OA, 0B. Ce, respectively, before the most recent t transition of the clock. 

Tentative Data For LS194A 2-140 LS194A, 5194 To Be Announced In 1976 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~ 
DM54/74 DM54LS/74LS DM74S s: 

PARAMETER CONDITIONS 194 LS194A S194 UNITS en 
, MIN TYP(l) MAX MIN TYP(l) MAX MIN TYP(l) MAX -

VIH High Level Input Voltage 2 2 2 V 

VIL Low Level Input Voltage DM54 0.8 0.7 N/A 
V 

DM74 0.8 0.8 0.8 

VI Input Clamp Voltage I, =-12 mA -1.5 
Vee == Min V 

I, =-18 mA -1.5 -1.2 

IOH High Level Output Current -800 -'400 -1000 pA 

VOH High Level Output Voltage Vee = Min, V ,H = 2V DM54 2.4 3.4 2.5 3.5 N/A 
V 

V1L = Max, IOH :::; Max DM74 2.4 3.4 2.7 3.5 2.7 3.4 

IOL Low Level Output- Current DM54 16 4 N/A 
mA 

DM74 16 8 20 

VOL Low Level Output Voltage DM54 0.2 0.4 0.25 0.4 N/A 
Vee = Min, V ,H = 2V IOL = Max 

DM74 0.2 0.4 0.35 0.5 0.5 V 

'>' 
V 1L = Max 

10l = 4 mA DM74 0.25 0.4 

..,. II Input Current at Maximum Input Voltage V, = 5.5V 1 1 
Vee =Max mA 

V, = 7V 0.1 

IIH High Level Input Current V,=2.4V 40 50 
Vee:::: Max 

V, = 2.7V 20 
pA 

IlL Low Level I nput Current Vee ""Max V,=OAV -1.6 --{).4 -2 mA 

-130 
C 

los Short Circuit Output Curren.,t DM54 --20 -57 -30 N/A s: - Vcc = Max(2) rnA 
DM74 -18 -57 -30 -130 -40 -100 CJ1 

.flo 
IcC Supply Current Vcc = Max(3) 39 63 15 23 85 135 mA ....... 

C 
Notes s: 
(1) All typical vallJes are at V CC- == 5V, T A = 25°C. " (2) Not more than one output should be shorted at a·-time, and for DM54LS/74LS or DM74S duration of short circuit should not exceed one second. .flo ... 
(3) With all outputs open, inputs A through 0 grounded, and 4.5Vapplied to So., S1, clear, and the serial inputs, ICC is tested with a momenf<:lry GND, then 4.5V applied to clock. (D 

.flo 
r-en ... 
(D 
.flo 
l> 
en ... 
(D 
.flo , 

-~-
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Switching Characteristics vee = 5V, T A'" 25°C ~ 
DM54n4 DM54LSn4LS DM74S 

~, 
PARAMETER, 194 LS194A S194 UNITS en 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX , 

fMAX Maximum Clock Frequency 25 36 25 36 70 105 MHz I 

tpHL Propagation Delay Time, High-to-Low 
19 30 19 30 125 18.5 , ns 

Level Output From Clear 

Prop~tion Delay Time, Low-to-High 
CL = 15 pF CL =15pF CL '" 15 pF, 

tpLH 
RL =400n 14 22 RL = 2 kn 14 22 R~ = 280n 4 8 12 ns 

Level Output From Clock 

tpHL Propagation Delay Time, High-to-Low 

Level Output From Clock 
14 22 17 22 4 11 16.5 ns 

tW(CLOCKI Width of Clock Pulse 20 20 7 ns 

tW(CLEARI Width of Clear Pulse 20 20 12 ns 

tSETUP Setup Time Mode Control 30 30 11 - . 
Serial'and Parallel Data 20 20 ' ,5 'ns , 
Clear I nactive State 25 25 9 

~ ..,. tHOLD Hold Time at Any Input 0 0 3 ns 

'" 

0 -
~ 

- UI 
, ~ 

........ 
0 
s: 
-..I. 
~ ... 
CD 
~ 
r-, en ... 
CD 

- ~ » 
.. en .' ... 

. CD 
~ 

, 



~MSI' DM54/DM74194.LS194A.S194 

Logic Diagrams 

A 
131 

194 
SHIFT SHIFT 
s~':,~I ,-_______ p_A"_A_LL_E~L_'._PUT_S _______ .....,. S~!~!L 

INPUT ABC 0 INPUT 
121 131 141 151 161 111 

LS194A, S194 
PARALlEl INPUTS 

• 141' 

PARALLEL OUTPUTS 

c 
151 

D 
lUI 

MODE {S1 (1111 
CONTROL 

INPUTS S • .,I9::.1 O<>1r--_+-_HH'*'""-t-----+-tt-....,I_~---.....;I__!+_~ ...... tI_---_+-_H"""1'*'""_, 
SHIFT SHIFT 

S:~~::.::12::.1----, I r-ttt--_+-1",71 ~:::AL 
INPUT 

·CL.CK~ll~110O----------...... ~--+_.....;I_-------~~_!--_+------4---_r--~----~ 
CLEA"~II~I ____ q)~-------------4--~----------~~_+---------~--*-+---------J 

Timing Diagram 

(151 
0. 

1141 
lie 

PARALLEl OUTPUTS 

1131 
Ilc 

TYPICAL CLEAR, LOAD; RIGHT-SHIFT, LEFT-SHIFT, INHIBIT, AND CLEAR SEQUENCES 

CLOCK 

:l1t~ { : _++ __ ~ ______ .;... __ +-+.I' 

PARAllEl, [:--+-'+-t-----t-t--------+---t-DATA 
INPUTS C 

D:m~=tt==Jf.====t 

2-143 
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00 
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General Description 

These 4-bit registers feature parallel 'inputs, parallel 
outputs, J-K'serial inputs, shift/load control input, and 
a direct overriding clear. All inputs are buffered 'to 
lower the input drive requirements. The registers liav~ 
tw() modes of operation': 

Parallel (broadside) load 
Shift (in the dlrectiQn QA toward QD) 

Parallel loading is accomplished by appfying the four 
bits of data and taking the shift/load control input 
low. The data is loaded into the associated flip·flop and 
appears at the outputs after the positive transition of the 
clock input. During loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift! 
load control input is high. Serial data for this mode is 
entered at the J-K inputs. These inputs permit the first 
'stage to perform as a J·K. D. or T-type'flip-flop as shown 
in the truth table. " 

The high·performance S195, with a 105 MHz typical 
shift frequency, is particularly attractive for very high· 

Connection Diagram 

OUTPUTS 

n, lie VT" 
16 15 14 13 

1 2 J 4 

CLEAR J K A 

---------
. B 

DM54/DM74195,LS195A,S195 

4-Bit Parallel Acces~ Shift ,Registers 

speed data processing systems. In most cases existing 
systems can be upgraded merely by using this Schottky· 
clamped shift register. 

Features 

• Synchronous parallel load 
• Positive-edge-triggered clpckirig 

• Parallel inputs and outputs from each flip-flop 

• Direct overriding clear 

• J and K inputs to first.stage 
• Complementary outputs from I~st stage 

• For use in high-performance: 
accumltlators/processors 
serial-tn-parallel, parallel-to-serial converters 

TYPE 

195 

LS195A 

S196 

CLOCK 

12 11 10 

5 6 7 

C 0 

TYPICAL CLOCK 
FREQUENCY 

SHIFT/ 
LOAD 

G!; 

39 MHz 

39 MHz 
·105 MHz, 

TYPICAL 

POWER DISSIPATION 

195mW 

70mW 

350mW 

SERIAL INPUTS PARALLEL INPUTS 

54195(J), (W); 74195(J). (N), (W); -
54LS195A/74LS195A(J), (N), (W); 74S195(N) 

Truth Table 

INPUTS OUTPUTS 

SHIFf! SERIAL PARALLEL 
00 CLEAR CLOCK 

K OA as Dc 00 
LOAD J A ,B C D 

L X X X X X X X X L L L L H 

H L, t X .X a b c d a b c d d 
H H L X X X X X X OAo aBO Dco 000 000 

H H t L H X X X X OAO OAO OBn °Cn Qcn 

H H t L L X X X X L, nAn OBn OCn Gcn 

,H H t H H X X x x H 'Q~n' aSn °Cn 
-Cen 

.' 
'H H t H L X X X X OAn OAn asn °Cn OCr'! 

H = High Level (steady state), L = Low Level (steady state), X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

a, b, c, d ~ The level of steadY'state input at A, B. C, or 0, respectively. 
0»'0, aBO, Oeo. a~O, = The level'of QA. 0B. Oe. or aD, reSpectively. betore the indicated steady state input conditionswer. established~ 
QAn. 0Sn, QCn = The level of QA. as. or o.C. respectively, before the most recent transition of the c.lock. 

TentatIve Data For LS195A 2·144 LS195A, S195 To Be Announced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 DM54LS/74LS DM74S 

PARAMETER CONDITIONS 195 LSl95A S195 UNITS 

MIN TYP(l) MAX MIN TYP(l) MAX MIN TYP(l) MAX 

V,H High Level Input Voltage 2 2 2 V 

V,l Low Level Input Voltage DM54 0_8 0.7 N/A 
V 

DM74 0.8 0.8 0.8 

V, 'Input Clamp Voltage I, =-12mA -1.5 
V Vee = Min 

I, =-18 rnA ,-1.5 -1.2 

IOH High Level Output Current -800 -400- -1000 /lA 

VOH High Level Output Voltage Vee = Min, V'H = 2V DM54 2.4 3.4 2.5 3.4 N/A 
V 

V'L = Max, IOH = Max DM74 2.4 3.4 2.7 3.4 2.7 3.4 

IOl Low Level Output Current DM54 16 4 'N/A 
rnA 

DM74 16 8 20 

VOL Low level Output Voltage DMS4 0.2 0.4 0.25 0.4 N/A 
Vee = Min, V'H = 2V IOL = Max 

DM74 0.2 0.4 0.35 0.5 O.S V 
V'L = Max 

IOL =4 rnA DM74 0.25 0.4 

I, Input Current at Maximum Input Voltage V, = 5.5V 1 1 
Vee = Max mA 

V,=7V 0.1 

I'H High Level Input Current V, = 2.4V 40 
Vee = Max 

V, = 2.7V 20 SO 
/lA 

I,l Low'Level Input Current V, =0_4V -1.6 -0.4 
Vee = Max rnA 

V, = 0.5V -2 

los Short Circuit Output Current ' DM54 -20 -57 -30 -130 N/A 
Vee = Max(2)' rnA 

DM74 -18 -S7 -30 -130 -40 -100 

Icc Supply Current Vee = Max(3) 39 63 14 21 70 109 rnA 

Notes 
(1) All typical values are at VCC = 5V, TA = 25°C. 
(2) Not more than one" output should be shorted at a time, and for DM54lS/74LS or DM74S duration of short circuit should not exceed one second. 
(3) With" all outputs open, shift/load .grounded. and 4.5V Cl:pplied to the J, K, and data inputs, ICC is measured by applying a momentary ground. followed by 4.5V. to clear and then applying a m.omentary 

ground, followed by 4.5V, to clock. 

.. 
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~. 
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-
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Switching Ch'aracteristics vee = 5V, T A = 25°C ~ 
DM54n4 DM54LS/74LS DM74S 

~ 
PARAMETER 195 LS195 , S195 UNITS f/) 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

fMAX Maximum Clock Frequency 30 39 30 39 70 105 MHz 

tpHL Propagation Delay Time, High-to-Low 
19 30 19 30 12,5 lB.5 ns 

Level Output From Clear 
CL = 15 pF CL =15pF CL = 15 pF 

tPLH Propagation Delay Time, Low-to-High RL =400n 14 22 RL = 2 kn 14 22 RL = 2BOn B 12 ns " 
Level Output From Clock '.'. 

tpHL Propagation Delay Time, High-to-Low 

Level Output From Clock 
17 26 17 26 '11 16.5 ns 

twlCLOCKI Width of Clock Input Pulse 16 16 7 ns 

twICLEAR) Width of Clear Input Pulse 12 12 12 ns 

tsETUP Setup Time Shift/Load 25 25 11 

Serial and Parallel Data 15 15 5 ns 
-' 

Clear Inactive-State 25 25 9 
-~ 

-1>0 tRELEASE Shift/Load Release Time 10 10 6 ns 
Cll 

tHOLD Serial and Parallel Data Hold Time 0 0 3 ns 

C 
~ 
UI 
.JIo ...... 
C· 
3: 
~ 
~ 

CD 
UI 
i-
f/) 
~ 

CD 
UI » en 
.~ 

CD 
ell 
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Logic Diagram 

SHIFT/LOAD (9) 
CONTROL 

SERIAL 
INPUT 
~ 

K 
(3) 

tThis connection is made on 195 only. 

Timil1g Diagram 

A 
(4) 

B 

(5) 

PARAllEL INPUTS 

n, 

DM54/DM74195,LS195A,S195 

C 
(6( 

PARALLEL OUTPUTS 

o 
(7) 

TYPICAL CLEAR, SHIFT, AND LOAD SeQUeNCES 

CLOCK 

CLEAR 

SERIAL {J 
INPUTS K __ +-__ ...... 

SHIFT/LOAD 

DATA 
INPUTS C __ +-____ + ____________ --' PARALlEL [: 

D----r_-------+------------------------~r_---+---------------------!n - -., r-;;l 
A __ -+1 -----! 

o.e---' I 
OUTPUTS =_ I 

Qc ___ -+, _____ ~------' 
nO:=-+ _____ ~-------..::.J 

CLEAR LOAD· 

2-147 
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General Description 

These 8-bit shift registers feature buffered. inputs to 
lower the drive requirements to one normalized Series 
54/74 load, and input clamping diodes to minimize 
switching transients and ,simplify system design. Maxi
mum input clock frequency is typically 35 MHz and 
power dissipation is typically 360 mW. 

DM54198/DM74198 

These bidirectional registers are designed to incorporate 
. virtually all of the features a system designer may want 
in a shift register. They .·feature parallel inputs, parallel 
outputs, right·shift and left·shift serial inputs, operating 
mode control inputs, and a direct overriding clear line. 
The register has four distinct modes of operation, namely: 

Parallel (broadside) load 
Shift right (in the direction QA toward QH) 
Shift lef,t (in the direction QH toward QA) 
Inhibit clock (do nothing) 

Synchronous parallelloadil1g is accomplished by applying 
the eight bits of data and taking both mode control 
inputs, SO and S1 high. The data is loaded into the 
associated flip·flop and appears at the outputs after the 
positive transition of the clock input. During loading, 
serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and S1 is low. 
Serial data for this mode is entered at the shift-right 
data input. When SO is low and S1 is high, data shifts 
left synchronously and new data is entered at the 
shift-left serial input. 

Connection Diagrams 

SHIFT 
LEFT 

SERIAL INPUT INPUT INPUT INPUT 
vee SI INPUT H a" G aG F aF E a, CLEAR 

124 23 22 21 20 19· 18 17 16 16 14 13 

0-

1 2 3 4 5 6 7 8 9 10 11.[2 

SO SHIFT INPUT aA INPUT a. INPUT no INPUT aD CLOCK GNO 
RIGHT A B C D 

SERIAL 
INPUT 

54198/74198(JI, (NI 

2-148 

DM54/DM7419a.199 

8-Bit S.hift Registers 

Clocking of the flip-flop is inhibited when both mode 
control inputs are low. The mode controls should be 
changed only while the clock input is high. 

DM54199/DM74199 

These registers feature paraliel inputs, parallel outputs, 
J.j( serial inputs, shift/load cO\ltrol input, a direct 
overriding clear line, and gated clock inputs. The. register 
has three modes of operation: 

Parallel (broadside) load 
Shift (in the direction QA toward QH) 
Inhibit clock (do nothing) , 

Parallel loading is accomplished by applying the eight 
bits' of data and taking the shift/load control input 
low when the clock input is not inhibited. The data is 
loaded into the associated flip-flop and appears at the 
outputs after the positive transition of the clock input. 
During loading, serial data flow is inhibited.· 

Shifting is accomplished synchronously when shift/load 
is high and the clock input is no!. inhibited. 'Serial dat~ 
for this mode is entered at the J-K inputs. See the truth 
table for levels required to enter serial data into the 
first flip-flop. 

Both of the clock inputs are identical in function and 
may be used interchangeably to serve as clock or clock
inhibit inputs. Holding either clock input high inhibits 
clocking; but when one is held low, a clock input applied 
to the other input is passed to the eight flip-flops of the 
register. The clock-inhibit input should be changed to 
the high level only while the clock input is high. 

SHIFTI INPUT INPUT INPUT INPUT 
Vee LOAD H QH - G 

L4 23 22 17 16 

QG F OF E a, CLEAR CLOCK 

15 14 13 21 20 19 18 

- <-

1 2 3 4 5 6 7 8 9 10 11 X2 
K J INPUT aA INPUT a. INPUT no INPUT Qo CLOCK GNO ----- A 6 C 0 INHIBIT 
SERIAL 
INPUTS 

54199174199W, (NI 



~ MSI DM54/DM74198,199 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 

PARAMETER CONDITIONS 198,199 UNITS 

MIN TYP(H MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, I, =-12 mA -1.5 V 

10H High Level Output Current -800 pA 

VOH High Level Output Voltage Vee = Min, 

V'L = O.8V, 

V'H = 2V 

IOH = -800pA 
204 V 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
004 V 

V'L = 0.8V, IOL = 16 mA 

II I nput Current at Maximum I nput Voltage Vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, V,=204V 40 pA 

IlL Low Level Input Current Vee = Max, V, = Oo4V -1.6 mA 

los Short Circuit Output Current 
Vee = Max(2) 

DM54 -20 -57 
mA 

DM74 -18 -57 

Icc Supply Current Vee = Max DM54 72 104 
mA 

(See Conditions for lee Table) DM74 72 116 

Notes 

(II All typical values are at VCC = 5V, TA = 25"C. 
(21 Not more than one output should be shorted at a time. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM54174 

PARAMETER CONDITIONS 198, 199 

MIN TYP , MAX UNITS 

fMAX Maximum Input Count Frequency 25 35 MHz 

tpHL Propagation Delay Time, High-to-Low 
23 . 35 ns 

Level Output From Clear 

tpHL Propagation Delay Time, High-to-Low 
CL = 15 pF, RL =400n 

20 30 ns 
Level Output From Clock 

tPLH Propagation Delay Time, Low-to-High -- 17 26 ns 
Level Output From Clock 

tw Width of Clock or Clear Pulse 20 ns 

tSETUP Mode-Control Setup Time 30 ns 

tSETUP Data Setup Time 20 ns 

tHOLD Hold Time at Any Input 0 ns 

Conditions for Icc (All outputs are open) 

-
FIRST GROUND, 

TYPE APPLY 4.5V 
THEN APPLY 4.5V 

GROUND 

198 Serial Input, SO, SI Clock Clear, I nputs A thru H 

199 J, K, Inputs A thru H Clock Clock Inhibit, Clear, Shift/Load 

2-149 



~ MSI 

Truth Tables 

OM54/0M74198,199 

198 

, INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR CLOCK QA CIs Oa ' QH 

S1 SO LEFT RIGHT A ... H 

L X X X X X X L L L L 
H X X L X X X a AO aBO 0,,0' QHO 
H H H t X X a., . h b h 
H L H X H X H a An Gpn a Gn 
H L H X L X L a An QF !1 a Gn 
H H L H X X a Bn a Cn a Hn H 
H H L L X X a Bn a Cn a Hn L 
H L L ~ X X X a AO aBO, aGO a HO 

H = High Lavel (steadv state). L = Low Level (steadv s,tate) 
, X = Don't care (anv input. including transitions) 

t = Transition from low to high lavel 

a •.• h = The level of steady state input at inputs A thru H. respectivelv. 

,OAO. aBO. aGO. OHO = The level of aA. aB. aG. or 0H. respectlvelv. before the indicated 
steadv-state input conditions were established. 
CAn. 0Sn, etc. = The level of QA, QS. etc., respectively, before the most-recent t transition of 
the clock. ' 

199 

INPUTS OUTPUTS 

SHIFT/ CLOCK, SERIAL, PARALLEL 
CLEAR CLOCK 

K aA CIs Dc '~ 
LOAD INHIBIT A .•• H 

L X X X X X X L L L L 
H X L L X X X OAD QBO 000 a HO 
H L L t X X a, .. h a • b c h 
H H L L H X GAO a AO aBO o"n 
H H 'L L L X L a An a Bn a Gn 
H H ,L H H X H a An a Bn a G " 
H H L H L X 

-, 
a An a An a Bn o"n 

H X H X X X a AO aBO aBO a HO 

H = High Level (steadv state). L ~ Low Level (steadv state) 

X = Don't care tany input. including transitions) 

t ;:; Transition from low to high level 
a .•. h = The level of steady st,ate input at inputs A thru H. respectively. 

0AO. 0BO. 0CO. , , 0HO = The level of 0A. aB. or 0c thru 0H. respectivelv. before the indicated 
steady-state input conditions were established. 
0An. 0Bn .•. DGn = The level of 0A or 0B thru 0G. respectivelv. before the most·recent t 
transition of the clock. . 
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Logic Diagrams 

198 

CLOCK.;.II"'"'-_--1L>--. 

:~~~~-'12::.1--++--~'-'--, 
S11=23:q11>-H~ __ , 

" 

ellS) 

FlU) 

.119) 

H (21) 

~~~~",12;;;2:..1 -------+-L./ 

CLEAR (13), 

2·151 

'DM54/DM74198,199 

199 

CLOCK (131 

1;~~8~~.!!I,'!!!II~=l....;.I<>-..... -------'-~-, 

SERIAl{ J (2) 
!NPUTS R~II~I ____ ,.., 

S~~:~~I23::!.I[>.,..-O(> ... +-,--=3 
A 131 

.151 

C 171 

• 191 

,1181 

G 1201 

HI221 

CLEAR .,,11::::4 .. 1 -------<j.>>----4'-q 
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Timing Diagrams 
198 

TYPICAL CLEAR, LOAD, RIGHT·SHIFT, LEFT·SHIFT, INHIBIT, AND CLEAR SEQUENCES 

CLOCK 

CLEAR 

SERtAL.{ R 
DATA 

INPUTS --1-+,..,---------------+-+ ..... 

PARALLel 
DATA 

INPUTS 

OUTPUTS 

199 
TYPICAL CLEAR, SHIFT, LOAD, AND INHIBIT SEQUENCES 

CLOCK 

CLOCK 
INHIBIT 

ClEAR 

SERIAl{ J 
INPUTS K 

SHIFT/LOAD 

PARALLEL 
DATA 

INPUTS 

OUTPUT 

Oc :: "+' __ --+ __ --' 
00 --; 

G, - -, +-~-+--:-----' 

Q" --; 
G, __ +-; _-+ __ ~ __ ...J 

QH --, ::!--_+-______ --...J 

CLEAR 

, . . 

LOAD 
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Parameter Measurement Information 

198 199 
TEST TABLE FOR SYNCHRONOUS INPUTS TEST TABLE FOR SYNCHRONOUS INPUTS 

DATA INPUT 
FOR TEST 

A 

B 

C 

0 

E 
F 
G 

H 
L Serial Input 

R Serial Input 

5, So 
OUTPUT TESTED 

(SEE NOTE E) 
DATA INPUT 

SHIFT/LOAD 
FOR TEST 

4.5V 4.5V Q A 8ttn+1 A OV 

4.5V 4.5V as at tn+1 B OV 

4.5V 4.5V Qc at tn+1 C OV 

4.5V 4.5V 00 at tn+1 0, OV 

4.5V 4.5V Oe at tn+1 E OV 

4.5V 4.5V OF at to+1 F OV 

4.5V 4.5V ~ attn+1 G OV 

4.5V 4.5V <lti at to+1 H OV 

4.5V OV QA at tn+8 JandK 4.5V 

OV 4.5V QH at t n+8 

LOAD FOR OUTPUT UNDER TEST 

. vCC 

OUTPUT 

FROM 

O~~~~~-""~"""-IM-""~.h 
TEST (SEE NOTE CI 

, Cl -15 pF r (SEE NOTE BI 

SWITCHING TIME WAVEFORMS 

::j 'W(ClEARI j;: 
CLEAR INPUT ~1.&-V--------------------3V 

CLOCK INPUT 

DATA INPUT 
(SEE TESTTABlEI __ -+-___ ...J 

(SEE NOTE FI to ~ 

2\=3V 

1.5V 

t OV 
tHOLD 

'SETUP::j 3V 

1.5V 1.5V 

"""-+-"-----ov' 

tpHl I-(ClEAR~QI 

-~. 
OUTPUTQ \1.5V 

'PlH t (ClK-Q) pl 
tpHL 
(ClK-QI 

1.5V 

Notes 

(A) The clock pulse lias the following, characteristics: tw(clock) ~ 20 ns and PRR = 1 MHz. 
The clear pulse has the following characteristics: tw(clearl ~ 20 ns and tHOLD ;; 0 ns. 
When testing fMAX. vary the clock PRR. 

(B) CL includes probe and jig capacitance. 
(C) ,All diodes are 1 N3064. 

(D) A clear pul.e i. applied prior to each te.t. , 

(E) Propagation delay time. (1PLH and tPHL) are measured at tn+l" Proper shifting of 
data is verified,at tn+8.with a functional test •. 

(F) tn = bit time before clocking transition. 
tn+1 = bit time after one clocking transition 
1n+8 = bit time after clocking transitions 
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OUTPUT,. TESTED 
(SEE NOTE 1;) 

Q A "at tn+1 

a~ at tn+1 

'Oc at tn+1 

00 at tn+1 

Qe at 1n+1 

OF at tn+1 

QG at tn+1 

QH at tn+1 

QH at t n+8 
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General Description 

The DM54S200/DM74S200 256-bit active-element 
memories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each_ They are fully decoded and have three gated 
memory-enable inputs to simplify decoding required to 
achi'eve the desired system organization. The memories 
feature PNP input transistors which reduce the low-level 
input current requirement to a maximum of -0.25 mA, 
only one-eighth that of a normal Series 54Sn4S load 
factor. The memory-enable circuitry is implemented with 
minimal delay times to compensate for added system 
decoding. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast rise time characteristics, of the TTL 
totem-pole output. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when all 
memory-enable inputs and the write-enable input are 
low. While the write-enable input is low, the output' is 
in the high-impedance state. When a number of outputs 
are bus-connected, this high-impedance output state will 

OM 54/DM74S200, 

TRI-STATE 256-Bit ReadlWrite Memories 

neither load nor drive the bus line, but it will allow the 
bus line to be driven by anot!ler active output or a 
passive pull-up if desired, 

Read Cycle: 'The stored information (comphiment of 
information applied at the data input during the write 
cycle) is available at the output when the write-enable 
input is high and the three memory·enable, inputs are 
low. When anyone of the memory enable inputs is high, 
the output will be in the high-impedance state. 

Features' 

• Schottky-clamped for high-speed memory systems: 
Access from memory·enable inputs 20 ns typ 
Access from address inputs 31 ns typ 
Power dissipation 1.7 mW/bit typ 

• TRI-STATE output for driving bus-organized systems' 
and/Qr highly capacitive loads 

• Fully decoded, organized as 256 words of one bit 
each 

• Compatible with most TTL and DTL logic circuits 
• Multiple memory-enable inputs to minimize external 

decoding 

Connection Diagram Logic Diagram 
ADDRESS 

INPUTS 

A . 
ADDRESS 

INPUTS 

MEl 

ADDRESS 
INPUTS 

10 

E \ 

ME! MEl OUTPUT D GND 
V ADDRESS 

INPUT 

\

1111 
G 

(10) 

ADDRESS F (9) 
INPUTS E 

0(7) 

54S200IJ),IW); 74S200IJ), (N'), (W) 

Truth Table 

INPUTS 
IFUNCTION MEMORY WRITE 

ENABLEt ENABLE 

Write (Store L L 
Complement 
of Datal 

Read L H 

Inhibit H X 

H = High Level, L = Low Lev,l, X = Irrelevant 
t = For memory anable; L = All ME inputs low 
H - One or more ME inputs high 
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OUTPUT 

High Impedance 

Stored Oa.ta 

High Impedance 



~ MSI DM54/DM74S200 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54S/74S 

PARAMETER CONDITIONS S200 UNITS 

MIN TYP(1) MAX 

V,H High Level Input Voltage 2.0 V 

V,L , Low L~J Input yoltage 0.8 V 

V, Input Clam'!> Voltage Vc'c = Min, i,'-18mA -1.2 V 

10H High Level Output Current I DM54 ,-2.0 
mA I DM74 '-5.2 

VOH High L~vel Output Voltage Vee = Min,. V'H = 2V 
2.4 V 

V'L = 0.8V, IOH '" Max 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V,H = 2V I DM54 0.5 

10L = 16 mA I DM74 0.45 
V 

V'L = 0.8V, 

10(OFFI 011-5tate (High Impedance State I Output Current Vee =Maxl Vo =0.45V -50 

V'H = 2.0V I Vo = 2.4V 50 
pA 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1.0 mA 

I'H High Level I nput Current Vee = Max, V, = 2.7V 25 pA 

I,L Low Level Input Current Vee =: Max, V, = 0.45V - -250 pk 

los Sho~t Circuit Output Current Vee' Max(2) -30 -100 mA 

Icc Supply Current Vee = Max(3) 87 130 mA 

Notes " 

(1) All typical values are at VCC = 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(31 ICC is measured with the write enable and memory enable grounded, all other inputs at 4.5V and the output open. 

Switching Characteristics Vee'" 5V, T A,= 25°C 

DM54S/74S 

PARAMETER CONDITIONS 54S200 745200 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, Access Time Frol11 
33 70 33 .50 

Low-:to-High Level Output Address 
ns 

tPHL Propagation Delay Time, ,Access Time From 
29 70 29 50 

High-to-Low Level Outp~t Address 
ns 

tZH Output Enable Time-To Acce,s5 Time From 
21 45 • 21 35 

High Level Memory Enable 
ns 

Output Enable Time :r 0 
CL = 15 pF, RL = 280n 

tZL Access Time From 
Low Level Memory Enable 

10 30 10 20 ns 

tZH Output Enable Time. To Sense Recovery Time 
24 50 24 40 

High Level From Write Enable 
ns 

tZL Output Enable Time To Sense Recovery Ti me 
12 50 12 40 

Low Level from Write Enable 
ns 

tHZ Output Disable Time From Disable Time From 
7.0 30 7.0 20 ns 

H,gh Level Memory Enable 

.tLZ Output Disable Time From Disable Time From 

Low Level 
20 45 20 35 ns 

Memory Enable 

Output Disable Time from 
CL = 5.0 pF, RL = 280n 

tHZ Disable Time From 

High Level Write Enable 
13 40 13 30 ns 

tLZ <?utput Disable Time from Disable Time From 
low Level Write Enable 

16 40 16 30 ns 

tw Width of Write Enable Pulse 50 40 ns 

!sETUP Setup Time Address to Write Enable 0 0 

Data to Write Enable 0 0 ns 

Memory Enable to Write Enable 0 0 

tHOLD Hold Time Address From Write Enable 10 10 

Data From Write Enable 10 10 ns 
Memory Enable to Write Enable 0 0 
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AC Test Circuit 

Switching Time Waveforms 

3.0V 
ADORESS 

INPUT 
ISEE NOTE BI 

VOH-----

OUTPUT 

FROM 

TEST 
POINT 

Vee 

o~~~~~ ......... --.... --14-... 
TEST 

CL includes probe and jig capacitance. 
All diodes are 1 N3064. 

AODRESS 
INPUTS '------

'PCHl r--

3.0V 

3.0V 

DATA 
INPUTS 

f5V 

voc--------------'~----------J 

3.0V 

MEMORY ENABLE 
INPUTS ISEE NOTE CI 

OV----~,-------------J 

"" 1.5V 

WAVEFORM 1 
ISEE NOTE AI 

Voc 

VOH 

WAVEFORM 2 
ISEE NOTE AI 

"" 1.SV 

Notes: 

3.DV 
MEMORV 
ENABLE 
INPUTS 

3.0V 
WRITE 

ENABLE 
INPUT 

OV 

"'" 1.5V 

WAVEFORM 1 
ISEE NOTE AI 

Voc 

VOH 

WAVEFORM 2 
ISEE NOTE AI 

~1.5V 

OM 54/ OM74S200 

(A) Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the out-
put with internal conditions such that the output is high except when disabled. 

(8) When measuring delay times from address inp~ts. the memory enable inputs are low and the write enable input is high. 

(C) When measuring delay times from memory enable inputs, the address inputs are steady-state and the write enable input is high. 

to} Input waveforms are supplied by pulse generators having the following characteristics: ,tr S. 7 ns, tf S. 1'ns, PRR S. 1.0 MHz/ and 
ZOUT ~50n. 
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256-Bit Read/Write Memories with Open Collector. Outputs 

General Description 
The DM54S206/DM74S206 256-bit active-element mem
ories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each. T~ey are fully decoded and have three gated 
memory-enable inputs to simplify decoding required to 
achieve the desired system' organization. The' memories 
feature PNP input transistors which reduce the low
level input current requirement to a ,maximum of 
-{).25 milliamperes, only one-eighth that of a. nor
mal Series 54S/74S load factor. The memory-enable 
circuitry is implemented with minimal·delay times to 
compensate for added system decoding. 

Write Cycle: The complement of the information at 
the data input is written 'into the selected location 
when all memory-enable inputs and the write-enable 
input are loW. While the write-enable input is tow, 
the output is off. 

Read Cycle: The stored information (complement of 
information applied at the data input during the write 
cycle) is available at the output when the write-enable 
input· is high and the three memory-enable inputs are 
low. When anyone of the memory enable inputs is 
high, the output will be off. ' 

Features 

• Schottky-clamped for high-speed memory systems: 
Access from memory-enable inputs 17 ns typ 
Access from address inputs 35 ns typ 
Power dissipation 1.4 mW/bit typ 

• Open-collector output for word expansion 
• FUllY' decoded, organized as 256 words of one bit 

each 

• Compatible with most TTL and DTL logic circuits 

• Multiple memory-enable inputs to minimize exter:nal 
decoding 

Connection Diagram Logic Diagram 

~ 
ADDRESS 

INPUTS 

MEl ME2 

10 

MEJ O'UTPUT 0 GND 
V ADDRESS 

INPUT 

! (111 
G 

(l0) 

ADDRESS F 
INPUTSE (9) 

om 

54S206(J), (W); 74S206(J), (N), (W) 

Truth Table 

INPUTS 
FUNCTION MEM()RY WRITE 

ENABLEt ENABLE 

Write (Store L L 
Complement 
of Data) 

Read L H 

Inhibit H X 

H = high level, L = low level, X = irrelevant 
tFor me~ory enable: 'L = all ME inputs low; 

OUTPUT 

Hj-Z 

Stored Data 

" Hj-Z 

H = one or more ME inputs high. 

2-157 

ADDRESS 
INPUTS 



~ MSI DM54/DM74S206 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted), 

DM54S/74S 

PARAMETER CONDITIONS S206 UNITS 

MIN TVP(l) MAX 

VIH High Level Input Voltage 2 V 

Vll Low Level Input Voltage 0.8 V 

VI . Input Clamp Voltage Vee = Min, I, = -18 mA -1.2 V 

IOH High Level Output Current Vee = Min, V ,H = 2V VOH =2:4V 40 

V'L = 0,8V VOH = 5.5V 100 
/lA 

IOL Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min,V ,H = 2V DM54 0.5 
, 

V'L = 0.8V, 10L = 16 mA DM74 0:45 
V 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 mA 

IIH High Level I nput Current Vee = Max, V, = 2.7V 25 /lA 

III Low Level I nput Current Vee =. Max, V, = 0:45V -250 /lA 

Icc Supply Current Vee = Max(2) 70 130 mA 

Notes 

111 All typical values are at Vee" 5V, TA ='2SoC. 
(21 ICC i,s measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 

Switching Characteristics vee = 5V, T A = 25°C 

DM54S/74S 

PARAMETER CONDITIONS 54S206 74S206 UNITS 

MIN TVP MAX MIN TVP MAX 

tpLH Propagation Delay Time, 
Access Times from Address 38 80 38 60 ns 

Low·to·High Level Qutput 

tpHL Propagation Delay Time, 
Access Times from Address 32 80 32 60 ns 

High-to-Low Level Output 

tpLH Propagation Delay Time, Disable Time from 
21 35 CL = 15 pF 21 45 ns 

Low·to-High Level Output Memory Enable 
RL =300n 

tpHL Propagation Delay Time, Enable Time from 
13 25 13 35 ns 

High·to·Low Level Output Memory Enable 

tpLH Propagation Delay Time, Disable Time from 
20 40 20 50 ns 

Low-to·High Level Output Write Enable 

tSR Sense Recovery Time 14 50 14 40 ns 

tw Width of Write Enable Pulse 50 40 ns 

tSETUP Setup Time Address to Write Enable 0 0 

Data to Write Enable a 0 ns 

Memory Enable to Write Enable 0 a 
tHOLD Hold Time Address from Write Enable 10 10 

Data from Write Enable 10 10 ns 

Memory Enable to Write Enable a 0 
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AC Test Circuit 

Switching Time Waveforms 

AD'DRESS 
INPUTS 

DATA 
INPUTS 

JV 

FROM 

TEST 
POINT 

Vee 

D~:~~~ -4"'--" 
TEST 

CL includes probe and jig capacitance. 

WRITE CYCLE 

WRITE.ENABLE JV -~--..: 
INPUT DV'-----p----" . ~_+.--:--tSR3l 

' OUTPUT'VOH -

(NOTE AI VOL . 1.5V. , 

DM54/DM74S206 

ACCESS (ENABLE) TIM'E AND 
AC.CESS TIME FROM ADDRESS INPUTS 

DISABLE TIME FROM MEMORY ENABLE 

MEEN~~~~' JV 

(~~~~T~ DV---+",I.-5V-·-~----,., 
OUTPUT VOH ___ .:..._ ..... ....,..L • r tp~H f-~ 

\ (NOTE AI, VOL ..:.. ____ -·-~-"I-.. i5-V--__ ..J~5V-

'ADDRESS JV~""~----"", 
INPUTS 1.5V 1.5V 

(NDTEBIDV--J' 1'------
. tPHL=t ~LH %-

YOH J 

OUTPUT ,1.5V 1.5V 
VOL . 

1.5V 

Notes: 

(A) Waveform shown is fpr the output with internal conditions such that th~ output is low except when disabled. 

'(8)" When measuring delay tim~s from address ihputs, the memory:.enab~.e inputs are low· and the write·~nable input is high. 
(C) When'measuring delay times from memory-enable iriputs,.the:address inputs are steady-state and the write-enable input is high_ 

(Dl Input waveforms are supplied by pulse generators having the f~lIoWing characteristics: tr ~ 2.5 ns, 'tf ~ 2.5 'ns, PRR ~ 1 MHz, 
and ZOUT '" 5011. '.' 
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General Description 

These data selectors/multiplexers contain full on-chip 
binary decoding to select ,one-of-eight data sources, and 
feature a strobe-controlled TRI-STATE output. The 
strobe must be at a low logic level to enable these 
devices. The TRI-STATE,outputs permit direct connec
tion to, a common bus. When the strobe input is high, 
both outputs are in a high-impedance state in which 
both the upper and lower, transistors of each totem-pole 
output are' off, 'and the output neither drives nor loads 
the bus significantly. When the strobe is' low, the 
outputs are activated and 'operate as standard TTL 
totem-pole outputs. 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic levels, 
the output control circuitry is de~igned so that the 
average output disable time is shorter than the average 
output enable time. 

Connection Diagram 
DATA INPUTS DATA SELECT 

D' D6 01 ,8 c' 

11& " 14 13 12 11 10 9 

,... 

1 2 3 4 5 6 1 
18 

\ 03 D2 01 DO Y W 

---------
STROBE GNO 

DATA INPUTS OUTPUTS 

54251(J), (W); 74251 (J), (N), (W); 
54LS261174LS251(J), (N), (W); 74S251(N} 

Logic Diagram 
STROBE (7) 

(ENABLE) 
. DO 14) 

01 
(3) 

02 
121 

D3 
111 

DATA 
INPUrS 

04 (1S) 

05 (14) 

06 (13) 

01 
1121 

A 

A 111) 

. .." [ 8 (10) 8 SELECT 
(BINARY) 

191 
C 

DM54/DM74251,LS251,S251' 

TRI-STATE Data Se!ectors/Multiplexers 

Features 

• TRI-STATE versions of 151, LS151, S151 
• I nterface directly with system bus 
• Perform parallel-to-Serial cqnversion 1 • 

• Pe;mit multiplexing from 1\I:lines to one line 

• Complementary outputs provide true and inverted 
data' ,. 

MAX NO_OF 
TYPICA .... 

TYPICAL 
PROP DELAY 

· TYPE COMMON 
TIME 

POWER 
OUTPUTS 

(DTOYI 
DISSIPATION 

54251 49, 17 ns 155mW 
74251 129 17 ns 155mW 
54L5251 49 17 ns 35mW 
74L5251 129 17 ns 35mW 
745261 129 8 ns 275mW 

Truth Table 

INPUTS OUTPUTS 

SELECT STROBE 
V W 

C B A S 

X x X H Z Z 
L L L L 00 Do 
L L H L 01 51 
L H L L 02 52 
L i-I H L 03 00 
H L L L 04 54 
H L H L 05 Os 
H H L L 06 56 
H 'H H L 07 57 

H = High Logic Level, L = Low Logic Level 
X = Don't Care, Z = High Impedance ,(Off) 
Do, 01. ., .07 = The level of the r~ective 0 input. 

• 2-160 LS251, S~51 To Be Announced·'n 197'6 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 DM54 LS/74LS 

PARAMETER CONDITIONS 251 LS251 

MIN TYP(1) MAX MIN TYP(1) MAX -
V,H High Level I nput Voltage 2 2 

V,L Low Level Input VOltage DM54 0.8 0.7 

DM74 0.8 0.8 

V, Input Clamp Voltage I, =-12 mA -1.5 
Vec = Min 

I, =-18 mA -1.5 

IOH High Level Output Current DM54 -2 -1 

DM74 -5.2 -'-2.6 

V OH High Level Output Voltage Vee = Min, V'H = 2V DM54 2.4 2.4 

V'L = Max, IOH = Max DM74 2.4 2.4 

IOL Low Level Output Current DM54 16 4 

DM74 16 8 

VOL Low Level Output Voltage DM54 0.4 0.25 0.4 
Vee = Min, V'H = 2V IOL = Max 

DM74 0.4 0.35 0.5 
V'L = Max 

IOL =4 rnA DM74 0.4. 

IO{OFF) Off·State (High Impedance Vee = Max Va = O.4V -40 -20 

State) Output Current V'H = 2V Vo =0.5V 

V'L = Max Vo = 2.4V 40 20 

I, Input Current at Maximum V, = 5.5V 1 
Vee = Max 

Input Voltage V,-7V 0.1 

I'H High Level Input Current V, = 2.4V 40 
Vee = Max 

V, - 2.7V 20 

IlL Low Level I nput Current V, = O.4V -1.6 --().4 
Vee = Max 

V, =0.5V 

lOS Short Circuit Output Current Vee = Max(2) -18 -55 -30 -130 

Icc Supply Current Strobe Grounded 31 51 6.1 10 
Vee = Max(3) 

Strobe at 4.5V 31 51 7.1 12 

Notes 
(1) All typical values are at V CC = 5V, T A = 250 C. 
(2) Not more than one output should be shorted at a time, and for DM54LS/74lS or DM74S duration of short circuit should not exceed one second. 
(3) All outputs open, all inputs at 4.5V. 

~ 
DM74S s: 

S251 UNITS (J) 
MIN TYP(l) MAX 

2 V 

N/A 

0.8 
V 

V 
-1.2 

N/A 

-6.5 
rnA 

N/A 
V 

2.4 3.2 

N/A 

20 
rnA 

N/A 

0.5 V 

-50 IlA 

50 

1 
rnA 

0 s: 
IlA at 

50 ~ ...... 
0 

rnA s: -2 

-40 -100 mA ~ 
N 

"05 85 (J1 
rnA .... 

55 85 r 
(J) 
N 
at .... 
(J) 
N 
at .... 
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Switching Characteristics Vee = SV, T A = 2SoC 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH Propagation Delay Time, 

LOw-to-High Level Output A,B,orC 
Y 

tpHL Propagation Delay Time, (4 levels) 

High-to-Low Level Output 

tpLH Propagation Delay Time, 

Low-to-High Level Output A, B, orC 

(3 levels) 
W 

tPHL Propagation Delay Time, 

High-to-Low Leyel Output 

tpLH Propagation Delay Time, 

Low~to-High Level Output 
Any D Y 

tp\iL Propagation Delay Time, 

High-to-Low Level Output 

tpu-i Propagation Delay Time, 

L6w-to-High Leve.1 Output 
Any D W 

tpHL Propagation Delay Time, 

'High-to-Low Level Output 

tZH Output Enable Time to 

High Level 
Strobe Y 

tZL Output Enable Time to 

Low Level 

tZH Output Enable Time to 

High Level 
Strobe W 

tZL Output Enable Time to 

Low Level 

tHZ Output Disable Time from 

High Level 
Strobe Y 

tLZ Output Disable Time from 

Low Level 

tHZ Output Disable Time from 

High Level 
Strobe W 

tLZ Output Disable Time from 

Low Level .. 

DM54/74 

251 

CONDITIONS MIN TYP MAX 

22 36 

23 36 

18 29 

16 27 

17 28 

18 28 
CL = 50 pF 

RL = 400n 
11 15 

10 15 

15 27 

18 36 

15 27 . 
19 38 

4 8 

14 23 
CL = 5 pF 

RL = 400n 
4 8 

15 23 

~ 
DM54LS174LS DM74S .3: 

LS251 S251 UNITS en .... 
CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

29 45 12 18 ns 

28 45 13 19.5 ns 

20 33 10 15 ns 

21 33 9 13.5 ns 
CL = 15pF 

17 28 
RL = 280n 

8 12 ns 

18 28 8 12 ns 
CL = 15 pF 

RL = 2 kn 
10 15 4.5 7 ns 

9 15 4.5 7 ns 

30 45 13 19.5 ns 

26 40 21 14 hs 0 
CL = 50 pF 3: 
RL = 28Dn U'I 

17 27 13 19.5 ns ~ ....... 

14 
0 

24 40 21 ns 3: 

30 45 ·5.5 8.5 ns 

..... 

~I 
~ 

15 25 
j-

9 14 ns en CL = 5 pF CL = 5 pF N 
RL = 2 kn RL = 280n U'I 

37 55 5.5 8.5 ns ~ 

en. 
N 

15 25 9 14 ns U'I .... 
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General Description 

Each of the~e Schottky-clamped 'data' selectors/multi
plexers contains inverters and drivers to supply fully 
complementary, on-chip, binary decoding data selection 
to the AND-OR gates. Separate output control inputs 
are provided for each of the two' four-line sections. 

The TRI·STATE outputs can interface directly with data 
lines of ,bus-organized systems. With all but one of the 
common outputs disabled (at' a high impedance state), 
the low impedance of the single enabled outPllt will 
drive the bus line to a high or low logic level. ' 

Features 

• TRI-5TATEversion of LS153,S153 with same pin·out 
• Schottky-diode-clamped·transistors 

Connection Diagram 

54LS253n4LS253(J), (N), (W); 74S253(N) 

Logic Diagram 

DM,54/DM74LS253,:S253 

TRI-STATE Data Selectors/Multiplexers 

• Permits multiplexing from N lines to 1 line 
• Performs parallel-to'serial conversion 
• Strobe/output control 
• High fan·out totem-pole outputs 

TYPICAL 
TYPE TYPICAL PROPAGATION DELAY POWER 

LS253 

, S253 

Truth Table 

SELECT 
INPUTS 

B A 

X X 

L L 
L L 

L H 
L H 
H L 

H L 

H H 
H H 

Data to Output 
Select to Output 
Data to Output 
Select to Output 

DATA INPUTS 

CO Cl C2 C3 

X X X X 

L X X X 

H X X X 

X L X X 

X H X X 

X X L X 

X X H X 

X X X L 

X X X H 

12 ns 
21 ns 

6 ns 
12 ns 

OUTPUT 
CONTROL 

G 

H 

L 

L 

L 
L 

L 

L 
.,L 

L 

DISSIPATION 

35mW 

275mW 

OUTPUT 

Y 

Z 

L 

H 
L 

H 

L 

H 
L 

H 

Address inputs A and B"are common to both sections. 
H = High Level, L = Low Level, X = Don't Care, 
Z = High Impedance 

, DAT"A 1 [ lCl 15) 
, lCZ.:(4::,)-.;...----+I-I+I-I'--

lC,.:(3::.I---;:==+=~;t-+--

SELECT! 

DATA 2\ ::~':;::~::';"'-----+=I=~l;tl 
2C' (131 
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~ MSI DM54/DM74LS253.S253 

Electrical Characteristics over recommended .operating free·air temperature range (unless otherwise noted) 

DM54 LS174 LS DM74 

PARAMETER CONDITIONS LS253 S253. UNITS 

MIN TYP(1) MAX MIN TYPO) MAX 

V'H High Level Input Voltage 2 2 V 

V'L Low Level Input Voltage DM54 0.7 N/A. 
V 

DM74 0.8 0.8 

V, Input Clamp Voltage Vee = Min,l! == -18 rnA -1.5 -1.2 V 

10H High Level Output Current DM54 -1 N/A 
mA 

DM74 2.6 -6.5 

VOH High Level Output Voltage Vee = Min, V 1H '" 2V DM54 2.4 3.4· N/A 
V 

V IL '" Wlax, IOH == Max DM74 2.4 3.1 2.7 3.2 

10L Low Level Output Current DMS4 4 N/A 
mA 

DM74 8 20 

. VOL Low level Output Voltage, DMS4 0.4 N/A 
Vee"" Min. V1H '" 2V tOl =: Max 

DM74 O.S 0.5 V 
VIL=Max 

IOL = 4 rnA DM74 OA 

10iOFFI Off-State (High-Impedance Stat'el Vo=OAV -20 

Output Current 
Vee'" Max, V 1H = 2V 

Vo = O.SV -SO ~A 
V 1L = Max 

Vo = 2AV 20 SO 

I, Input Current at Maximum V, = 5.SV 1.0 
Vee = Max mA 

Input Voltage V, -7V 0.1 

I'H High Level I nput Current Vee = Max, VI::: 2.7V 20 SO ~A 

I'L Low Level I nput Current V, =0.4V -0.36 
Vee'" Max mA 

V, = 0.5V 2 

los Short Circuit Output Current Vee = Max(2) -30 -130 -40 -100 mA 

ICC Supply Current Condition A 7 12 

Vee = Max(31 Condition B 8.5 14 mA 

All Outputs Open 55 70 

Notes 
(1) All typical values are at Vee = 5V. TA = 25°e. 
(2) Not more than one output should be shorted at a time, and duration of short circuit sho,uld not exceed one second. 
(3) ICC is measured with the outputs open under the following conditions: 

A. All inputs grounded. 
B. Output control at 4.5V. all inputs grounded. 

(4) National Semiconductor temporarily reserves the right to ship DM54/DM74LS253 devices which have a minimum lOS = 5.0 rnA. 

Switching Characteristics Vcc =5V.TA =25°C 

DM54LS174LS DM74 

PARAMETER 
FROM TO 

LS253 S253 UNITS 
(INPUT) (OUTPUT) 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpLH Propagation Delay Time, 
17 25 6 9 

Low-to-High Level Output 
ns 

Data Y 
tpHl Propagation Delay Time, 

13 20 6 9 ns 
High·ta-Low level Output CL = 15pF 

tplH Propagation Delay Time, RL = 28011 
30 45 11.5 18 ns 

Low·to-High Level Output CL = 15 pF 
Select Y 

tpHl Propagation Delay Time, RL = 2 kl1 
21 32 .12 18 ns 

High-to-Low Level Output, 

tZH Output Enable Time 1S 23 13 19.5 ns 

to High Level Output CL = 50 pF 
Y 

tZL Output Enable Time Control 1S 23 RL = 280n 14 21 ns 

to Low Level 

tHZ Output Disable Time 27 41 5.5 8.5 ns 

From High Level Output 
y 

CL = 5 pF CL = 5 pF 

tLZ Output Disable Time Control RL = 2 kl1 18 27 RL = 280n 9 14 ns 
From low Level 
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~'MSI DM54/DM74LS257.S257.LS258.S258 

General Description 

TRI-STATE Quad 2-Data Selectors/Multiplexers 
Features 

These Schottky-clamped high-perforinance mUltiplexers 
feature TRI-STATE outputs that can interface directly 
with data lines of bus-organized systems_ With all but 
one of the common outputs disabled (at a high impedance 
state). the, low impedance of the single enabled output 
will drive the bus line to a high or low logic level. To 
minimize the possibility that two outputs will attempt 
to take a common bus to 'opposite logic levels, the output 
enable circuitry is designed such that the output disable 
times are 'shorter than the output enable timesi 

This TRI-STATE output feature means that n-bit 
(paralleled) data selectors with up to 258 sources can 
be implemented for data buses_ It also permits the use 
of standard TTL registers for data retention throughout 
the system. 

Connection and Logic Diagrams 
INPUTS 

OUTPUT ,,------. --.... 
Vee CONTROL A4 

1,6 '5 

-

1 2 

SELECT AI Bl 

'4 

3 

B4 

'3 

4 

VI 
OUTPUT 

OUTPUT 
V4 

12 

5 

A2 

INPUTS 

A3 B3 

11 

6 

82 

10 

7 

V2 
OUTPUT 

INPUTS INPUTS 

54LS257/74LS257IJ), (N), (W); 74S257(N) 

LS257, S257 

OUTPUT 1151 

CONTR:~ ",(2,-1 ---------f"--... 

Bl,~~~I------+_--------~~ 

A2~(5'-1---;_----t-f-~ 

B2 {61 

A3 1111 

OUTPUT 
V3 

9 

-

18 

GND 

B3 ('01 
V3 

A4,-(14,-1_~_~ ____ ~-f"--'" 

B4.;.ll.,.;31 ___ ;_----t-r--... V4 

2-165 

• TRI-STATE versions LS157, S157, LS158, S158, 
with same pin-outs 

• Schottky-clamped for significant improvement in 
A-C performance 

• Provides bus interface from multiple sources in high
performance systems 

AVERAGE PROPAGATION TYPICAL 
TYPE DELAY FROM POWER 

DATA INPUT DISSIPATION 

LS257 12 ns 
LS258 12 ns 

S257 4_8 ns 

S258 4 ns 

INP.UTS OUTPUT INP.uTS 
Vee CONTROL ' A. B4 

OUTPUT 
Y4 A3 B3 

L6 

--

1 

SELECT 

15 I. 

2 3 

AI 81 

INPUTS 

'3 '2 11 

4 5 6 
OU~:UT c-.;.A;;:.2 ....... ....:.B2'" 

INPUTS 

,0 

7 

V2 
OUTPUT 

54LS258/74LS258(J),(N), (W); 74S258(N) 

lS258,S258 

50mW 
35mW 

320mW 
280mW 

OUTPUT 
Y3 

9 

0-

18 

GNO 

V4 

To Be Annqunced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER CONDITIONS 

V'H High Level Input Voltage 

V'L Low Level Input Voltage DM54 

DM74 

V, Input Clamp Voltage Vee ~ Min, I, ~ -18 mA 

10H High Level Output Current DM54 

DM74 

VOH High Level Output Voltage Vee ~ Min, V ,H ~ 2V DM54 

V 1L = Max, IOH = Max DM74 

10L Low Level Output Current DM54 

DM74 

VOL Low Level Output Voltage DM54 
Vee == Min, V 1H = 2V IOL = Max 

DM74 
V1t=Max 

tOL = 4 mA DM74 

IOIOFF) Ojl State (High Impedance State I Output Vee = Max Vo~OAV 

Current V ,H ~ 2V Va ~ 0.5V 

V 1L = Max Vo~2AV 

I, Input Cuirent at V, ~ 5.5V 
S Input 

Maximum Input Voltage V,~7V 
Vee = Max 

V, ~ 5,5V 
Any Other 

V,~7V 

I'H High Level Input Current S Input 
Vee ~ Max, V, o2,7V 

Any Other 

I'L Low Level Input Current V, ~ 0.4\,1 
S Input 

V, ~ O.5V 
Vee = Max 

V, ~ 0.4V 
Any Other 

V, ~ 0.5V 

lOS Short Circuit Output Current Vee ~ Maxl21 

Icc Supply Current All Outputs High 

All Outputs Low LS257,5257 

All Outputs Off 
Vee ~ Maxl31 

All Outputs High 

All Outputs Low LS258,5258 

All Outputs Off 

~ 
DM54LS/74LS DM74S 

~ 
LS257,LS258 S257,S258 UNITS en 

MIN TYP(l) MAX MIN TYP(11 MAX 

2 2 V 

0.7 N/A 
V 

0.8 0.8 

-1.5 -1.2 V 

-1.0 N/A 
mA 

2.6 -6.5 , 

2.4 3.4 N/A~ 

V 
2.4 3.1 2.4 3.2 

4 N/A 
mA 

8 20 

0.25 0.4 N/A 

0.35 0.5 0.5 V 

0.25 OA 

-20 

-50 pA 0 
20 50 ~ 

(J1 

1 ~ ....... 
0.2 .' '0 mA 

~ 1 

0,1 
..., 
~ 

40 50 r-
pA en 

20 50 N 
(J1 

-0,8 ..., 
-2 en mA N '-OA 

-2 
(J1 ..., 

-30 -130 -40 -100 mA r-en 
5.9 10 44 68 N 

9.2 
(J1 

16 60 93 00 
10 17 64 99 en mA 
4.1 7 36 '56 N 
6.2 11 52 81 

(J1 
00 

7.0 12 56 87 
--- -
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Switching Characteristics vee = 5V, T A =.25°C -
DM54lSn4lS 

PARAMETER 
FROM TO, 

lS257, lS258 
(INPUT) (OUTPUT) 

CONDITIONS MIN TYP MAX ,CONDITIONS 

tpLH Propagation Delay Time, 
12 18 

low-to-High level Output 
Data Any 

tpHL Propagation Delay Time, 

High-to-low level Output 
12 18 

tpLH Propagation Delay Time, 
14 21 

low-to-High level Output CL = 15 pF CL = 15 pF 
Select Any 

RL = 2 kn RL = 280n tPHL Propagation Delay Time, 

High-to-low level Qutput 
14 21 

tZH Output Enable Time to c 

20 .30 
High level Output 

Output Enable Time to Control 
Any 

tZL 

low Level 
20 30 

tHZ "Output Disable Time 
20 30 

From High level Output 
Any 

CL = 5 pF CL = 5 pF 

Control RL = 2 kn RL = 280n tLZ Output Disable Time 
17 25 

From low level 

Notes 
11) All typical values are at VCC = !'iV, TA = 25°C. 
(2) Not more than one output shotdd be shorted at a time, and duration of the short circuit should not exceed one secon~. 

(3) ICC is measured with all outputs open and all possible inputs grounded, wbile achieving the. stated output conditions. 

Truth Table 
.-

INPUTS OUT.PUT Y 

OUTPUT LS257 LS258 --SELECT CONTROL A B S257 S258 

H X X X Z_ z 
L L L X L H , 
L L H X H L 
L H X L L H 

L H X H H L 

H = High Level, L = Low Level, X = Don't Care, ' 
. Z = High Impedance (off) 

~ 
DM74S s: 

S257 S258 UNITS en 
MIN TYP, MAX MIN TYP MAX 

5 7.5 4 6 ns 

4.5 6.5 4 6. ns 

I 

8.5 15 8 12 ns ,I 

8_5 15 7.5 _ .12 ns 

13 19.5 13 19.5 ns 

14 21 14 21 ns 

5.5 8.5 5.5 8.5 ns C s: 
U1 
~ '9 14 9 14 ns ........ 
C s: 
~ 
r-en 
N 
U1 
:-J 
en 
N 
U1 ..... 
j-
en 
N 
U1 
00 . 
en 
N 
U1 
00 



DM54/DM74LS279 

Quad' S·R Latches 
General Description Features 

These latches are ideally suited for use as temporary 
storage of binary information between precessing units 
and 1/0 units. Wh.en either one of the data inputs is at 
a low logic level, the output will foliow the 'level of the 
R input. When both data'inputs are high, the output will 
remain latched in .its previous state. When both inputs 
are low, the output will go high. However, this high 
level may not persist when, either one of the data inputs 

• For more advanced design SoFi latches, see 
DM7s44/8544 " 

returns to the high state. ,. 

Connection Qiagram 

Truth Table 

• Typical power di,ssipation 19 mW 

• Typical propagation delay 12 ns 

Rl lSl 

H ; High Level' 
L = Low' Level 

R2 ~2 Q2 GND 

54LS279174LS279(J), (N), (W) 

INPUTS OUTPUT -
,Sf R Q 

H H Qo 

L H H 

H L L 

L L H* 

00 = The level of Q before the indicated input conditions were 
established. 

* 'This outpw: leveLis pseudo stable: that is, it may not persist 
when the Sand R inputs re,turn to their inactive (high) level... 

t For latches with double Sinputs; 
H; both Sinputs high 
L -= one or both S inpu~s low 
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DM54/DM74LS279 

EI(lctricai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54LSn4LS 

PARAMETER CONDITIONS LS279 UNITS 

MIN TYP(l) MAX 

V,H High ,Level Input Vol tag!! 2 V 

V,L Low Level Input Voltage DM54 0.7 
V 

DM74 0.8 

V, Input Clamp Voltage 'Vee = Min, II =-18 mA -1.5 V 

10H High Level Output Current -400 JlA 

VOH High Level Output Voltage Vee = Min, VIH = 2V DM54 2.5 3.5 
V 

VIL = Max, IOH= -400gA DM74 2.7 3.5 

10L Low Level Output Current DM54 4 
mA 

DM74 8 

VOL Low Level Output Voltage Vee = Min IOL =4mA 0.25 0.4 
VIH = 2V V 

V IL = Max IOL =8 mA DM74 0.35 0.5 

I, Input Current at Maximum 
Vee = Max, VI = 7V 0.1 mA 

I nput Voltage 

I'H High Level Input Current Vee = Max, V! = 2.7V 20 JlA , 

I,L Low Level Input Current Vee = Max, VI = O.4V --{).4 mA 

los Short Circuit Output Current Vee = Max(2) -30 -130 mA 

Icc Supply Current Vee = Max (3) 3.8 7 mA 

Notes 
W All typical values are at Vee = 5V, TA = 25°e. 
121 Not mOre than one output should be Shorted at a time, {lnd duration of short circuit should not exceed one second. 

131 ICC is measured with all R inputs grounded, all 5 inputs at 4.5V, and all outputs open. 

Switching Characteristics Vee = 5V, T A;' 25°C 

PARAMETER CONDITIONS . MIN TYP MAX UNITS 

tpLH Propagation Delay Time, 

Low-to-High Level 12 22 ns 

Output From S Input 

tPHL Propagation Delay Time, 
CL = 15 pF 

High-te-Low.Level 9 15 ns 

Output From S Input 
RL = 2 kfl 

tpHL Propagation Delay Time, 

High-to-Low Level 15 27 ns 

'Output FromR Input 

\ 
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General Description 

These universal, nine-bit parity generators/checkers utilize 
Schottky-clamped TIL high-perforniance circuitry, and 
feature odd/even outputs to facilitate operation of either 
odd or even parity applications_ The word-Iengtli 

, capability is easily expanded by cascading. ' 

The 5280 can be used to upgrade the performance of 
most systems utilizing the DM74180 parity generator/ 
checker. Although the 5280 is implemented without 
expander inputs, the corresponding function is provided 
by the availability of an input at pin 4, and no internal 
connection at pin 3. This permits the 5280 to be sub
stituted for the 180 in existing designs to produce an 
identical function, even if S280's are mixed with 
existing 180's. 

Connection Diagram 

v'" I,. 13 

r--

1 2 

G H -----..---. 
INPUTS 

Logic Diagram 

" 

I' 
Ne 

INPUTS 

11 10 • 

• 5 • 
1: 1: I 

INPUT \ EVEN 000 

OUTPUTS 

74S2BO(N) 

• 

-

I' 
GND 
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DM74S280 

9-Bit Parity Generators/Checker'S 

Input buffers are provided so that each,input represents 
only one normal 745 load, an'd full fan-out to 10 normal 
Series 745 loads is available from each of the outputs at 
low logic levels. A fan-out to 20 normal Series 745 loads 
is provided at high logic levels, to facilitate connection 
of unused inputs to used'inputs. 

Features 

• Generates either odd or even parity for nine data lines 
• Cascadable for n-bits 
• Can be used to upgrade existing systems using MSI 

parity circuits 
• TypicaL data-to-output delay-14 ns 

Truth Table 

NUMBER OF INPUTS (A OUTPUTS 

THRU I) THAT ARE HIGH 1; EVEN 1;000 

0,2,4,6,8 H L 

1. 3, 5, 7, 9 L H 



c~ MSI DM74S280 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM74S 

PARAMETER CONDITIONS S280 UNITS 

MIN TYP(1) MAX 

VIH High Level Input Volt~ge 2. V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee. = Min, 1,=-18mA -1.2 V 

10H High Level Output Current -1 mA 

VOH High Level Output Voltage Vee = Min. 

VIL = 0.8V, 
V'H = 2V 

2.7 
·l oH =-1 mA 

3.4 V 

10L Low Level Output Current 20 mA 

VOL Low Level Output Voltage Vee = Min, VIH =iv 
0.5 V 

VIL =0.8V, IOL ;=20mA 

II Input Current at Maximum 
Vee = Max, VI = 5,5V 1 mA 

Input Voltage 

IIH High Level I nput Current Vee.=Max, VI =.2.7V 50 IJ.A 

IlL Low Level Input Current Vee = Max, VI =0.5V -2 mA 

los Short Ci rcuit Output Current Vee = Max(2) -40 -100 mA 

Icc Supply Current Vee = Max(3) 67 105 mA 

Notes 
(1) All typical values are at VCC = 5V, TA • 2SoC. 
(2) Not more than one output sh~uld be shorted at. a time, and duration of the short circUit should not exceed one second. 
(3) ICC is measured with all inputs grounded and all outputs open. 

Switching Characteristics vee = 5V, TA = 25°C 

DM74S 

PARAMETER. 
FROM TO CONDITIONS S280 UNITS 

(INPUT) (OUTPUT) 
MIN TYP MAX 

-
tpLH Propagation Delay Time, Low-to-High 

14 21 ns 
Level Output 

Data l: Even 
tPHL Propagation Delay Time, High-to:Low 

11.6 18 ns 
Level OutPut 

CL = 15 pF, RL = 180n 

tpLH Propagation Delay Time, Low-to-High 
14 21 ns 

Level Output 
~odd Data 

tpHL Propagation. Delay Time, High-to-Low 
11.5 18. ns 

Level Output 
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Typical Applicatio!1s 

Three S~80'scan be used to implement a 25·line' parity 
generator/checker. This arrangement will provide parity 
in typically 25 ns. (See Figure 1.) 

As an alternative, the outputs of two or three parity 
generators/checkers can be decoded with a 2·input 

H' EVEN 
L' 000 

H =000 
L = EVEN 

FIGURE 1: 25·LlNE PARITY/GENERATOR CHECKER 

G 
H 

DM74S28() 

;(S1I6) or 3·input, (S135) exciusive·ORgate for 18 or 
27·line parity applications. 

Longer word lengths can be implemented by cascading 
S280's. As shown, in Figure 2, par'ity can be ,generated 
for word lengths up to 81 bits in typically 25 ns. ' 

l: 
EVEN 

l: 
EVEN 

l: 
EVEN 

TO OTHER 
8280'S 

A 

l: 

0 
EVEN 

E 

l: 
000 

FIGURE 2: 81·LINE PARITY/GENERATOR CHECKER 

H = EVEN 
L = 000 

H = EVEN 
L =000 
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General Description 

These Schottky-,clamped fOl!r-bit accl!mulators i"ntegrate 
high-performance versions of an arithmetic logic unit/ 
function geherator r and a shift/storage matri)< in a single 
c,ircuit_ The arithmetic logic:unit IAL.U) portion provides 
the capability of 16 arithmetic/logic type operations, as 
detailed in Table I. The accumulator includes an exchange 
of subtract operands by which either A-B or B-A can 
be accomplished directly". The AlU is controlled by 
three function-select inputs' (ASO, AS1, AS2) and a 
mode-control input (M)_ When the mode-control input 
is high, the AlU may perform any of seven logic func
tions on two binary variables, as detailed in Table II. 
Full carry look-ahead is provided for fast, simultaneous 
carry generation. The carry input (Cn) and propagate, 
and generate outputs (P,Q) are implemented for 
direct use with the DM74S182 look-ahead/carry genera
tors. This permits systems to be'implemented with the 
added advantage of full 'look-ahead across any word 
length to minimize the accumulator delay times. Once 
dat,. is loaded into the accumulator; the typical add 
time with full look-ahead is 29 nanoseconds for 
16·bit words. 

The shift/storage matrix has capabilities' similar to the 
DM74S 194 universal bidirectional sh ift register, with 
the added advlmtage ofmulfipiexed input/output (I/O) 
cascading lines which comprehend arithmetic shift f~nc· 
tio';s having a sign bit, such as 2's complements. The 
matrix can be used to perform either logic or arithmetic 
shifts in either direction (left or .right), parallel load, 

Connection Diagram 

FUNCTION 
DfiJA SE~ECT ':"~~L DATA OUTPUTS 

Vee AD CLOCK RIILO 'lISD ASI AS2' M 'FD FI F2 F3' 

DM74S281 

4-Bit Parallel Binary Accumulators 

or hold. Control of the register is accomplished with 
three inpLits: register control (RC) and register selection 
(RSO, RS1). The cascading input/output'!inesincorporate 
TRI·STATE outputs muitiplllxed with an input. The 
least-significant cascading bit is combined with the AO/Fri 
circuitry to provide the shift·right input and the shift·left 
output (Rl/lO), and the most significant bit is coupled 
with the A3/F3circuitry to provide the shift-left input 
and the shift-right output (lI/RO). 

Features 

• logic mode operation provides seven . Boolean 
functions of the two variables 

• Full shifting capabilities: 
logic shift (left or right) 
Arithmetic shift (left or right) for sign pit protection 
Hold 
Parallel load . 

-, Expandable to handle n-bit words with full carry 
look-ahead 

• 15 arithmetic/logic operations: 
Add 
Subtract (B-A or A-B) 
Complement 
Increment 
Transfer 
"Plus 10 other functions 

• Full 4-bit binary accumulator in a single package 

Truth Tables Notes Shown on Following Page. 

AlU 
SELECTION· 

TABLE I-AiuTHMETicFUNCTIONS 
Mode Control (M) = Low 

ACTIVE HIGH DATA 

en = H Cn = L 
AS2 AS1 ASO (with carry) (no carry) 

'24 23 22 21 20 18 18 17 16 15 14 13 

12 

AI A2 RSI RSO REG Ll/RO A3 Cn G C,.;4 P GND 
----~ CNTRL' DATA 
DATA,IN REGISTER RC IN 

SELECT 

74S281(N) 

Tentative Data 2-173 

L L L 

L L H 
,L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

FO = L, F 1 = F2 = F3 = H Fn = H 
F = B MINUS,A F = B MINUS A MINUS ~ 

F= AMINUS B F = A MINUS B MINUS 1 

F = A PLUS B PL1,JS 1 F =A PLUS B 

F = B PLUS 1 Fn := Bn 

F= B PLUS 1 Fn = So 
F = A PLUS 1 Fn:= An 

F=APLUSI Fn = A"n 

TABLE II-LOGIC FUNCTIONS 
Modo Control (M) = High 

Carry Input (Cn) = X (Don'tCara) 

ALU 
SELECTION ACTIVE-HIGH 

DATA FUNCTION 
AS2 ASl ASO 

L L L Fn = L 

l ,X H Fn cAn 0 Bn 
,L H L Fn=An (!) s. 

H L L Fn =AnBn 
'H L H Fn = An + Bn 

H H L Fn = AnSn 
H H H Fn = An + Bn 

To Be Announced 1 n 1976 
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Truth Tables (Continued) 

TABLE III-SHIFt.MODE FUNCTIONS 
cn = M = SO· S1· Low, and S2,. High . 

REGISTER REGISTER SHIF1:·MATRIX INPUTS INPUTi SHIFT·MATRIX OUTPUTS INPUTI 
SELECTION CONTROL 

CLOCK 
OUTPUT (INTERNAL) . 

OUTPUT 
INPUT 

INPUT 
RIILO LIIRO RS1 RSO " ,FO Fl F2 F3 aA Os Oc 00 

L L X fO fl " f2 f3 t Z fO fl f2 f3 Z 

L H L Clan Clen OOn Ii t Clan OBn Oe"> OOn Ii Ii 

L H I:i OAO Clen ',Oon Ii t a Bn °Bn Oen, Ii 000 Ii 

H L L ri OAn OBn a;,n t ri ri OAn OBn Clen Clen 
H L H ri OAn OBn 000 t ri ri OAn ~Bn 000 ,Oen 

H H ~ OAO .Qeo Cleo 000 t Z °AO Oeo. Cleo 000 z 
X X X a AO 0 80 Cleo 000 L X· a AO aBO Oeo 000 X 

H = High Level (steady state) 

L = Low ,Level (steady state) 

X = Don't Care (any input. including transitionsJ 
Z = High I mpedance (output off) 

t = Transition from low to high lev~1 

fa, fl, f2, f3, ri,li = The level of steady-stat8conditions at Fa, Fl, F2, F3, AIILO or LIIAO respectively. 

OAO, aBO, QCO, 000 = The level of OA, OB, 0c,-or 00, respectively, before the indicated steady state input conditions were established. 

OAn, OBn' OCn, OOn = The level of 0A, 0B, OC, or 00, respectively, before the most recent transition of the clock: 

Electrical Characteristics over recommended operating free·air temperature range (unless otherwise noted) 

OM74S 

PARAMETER CONDITIONS , S281 UNITS 

MIN TVP(l) MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input 'Voltage 0.8 V 

VI Input Clamp Voltage Any Input Except LIIRO and RIILO V~c = Min, I, =-18 mA .,-1.2 'V 

IOH High .Level Output Current Any Output Except Ll/RO and RIILO -1 
rnA 

LIIRO and RIILO 2 

VOH High Level Output Voltage Any Output Except Ll/RO and RI/LO Vee = Min, V'H = 2V 2.7 3.4 

Ll/RO, RI/LO 
V 

V'L = o,.av, IOH = Max 2.4 3.4 

10L Low Level Output Current Any Output Except LlIRO and RIILO 20, 

Ll/RO'and RIILO 10 
rnA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0.5 V 

V'L = G.av, tOL = Max 

II Input Current at Maximum Input Voltage'(3) Vee =f!IIax, V, = 5.5V 1 mA 

IIH High Level Input Current '. RSG, RSI 50, 

M. Clock ISO, 

LIIRO, RI/LO(3) Vee = Max, V, = 2.7V 200 fJA 

AS2 30,0, 

Others ,250 

IlL Low Level Input Current Rs6, RS1, Ll/RO(3) -2 

RIILO -3 

M, Clock Vec = Max, V, '= 0.5V -4 mA 

. ASO, ASI -6 

Others a 

ios 'Short Circuit Output Current Vee = Max(2) -40 -110, rnA 

ICC Supply Current Vee == Max '144 230 rnA 

Notes 
(1) All typical values are at VCC = 5V, T A = 25°C. 

(2) Not mOre than one outP~t should be shorted at a time, and duratio!1 of short circuit should not exceed one second. , 
(3) When testing input current at the AIILO or L1/AO terminals, the output under test must be in the high·impedance (off) state, 
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Switching Characteristics vee .= 5V. T A = 25°C 

DM74S 

PARAMETER 
FROM· TO 

CONDITIONS 5281 UNITS 
(INPUT) (OUTPUT) 

MIN TVP MAX 

fMAX Clock Frequency (For Shifting) 50 MHz 

tp(H Propagation Delay Time, Low-te-High Level Output 10 20 ns 

Propagation Delay Time, High-te-Low Level Output 
Cn Cn+4 , 

tPHL 10 20 ns 

tpLH ,Propagation Delay Time, Low-ta-High Level Output 18 30 ns 
Any A Cn+4 

tPHL Propagation Delay Time, High-ta-Low Level Output 18 30 ns 

tPLH Propagation Delay Time, Low-ta-High level Output 1il 20 ns 

Propagation Delay Time, 'High~to-Low Level Output 
Cn Any F 

tpHL 10 20 ns 

tpLH propagation Delay Time, Low-ta-High Level Output 14 24 ns 
Any A G 

tpHL Propagation Delay Time, High-to~Low Level Output 14 24 ns 

tPLH Propagation Delay Time, low-ta-High Level Output 12 20 ns 
Any A P 

tPHL Propagation Delay Time, High-ta-low Level Output 12 20 ns 

·tpLH Propagation Delay Trme, Low-te-High Level Output 20 35 ns 
A; F; 

35· tPHL Propagation Delay Time, High·to-Low Level Output 20 ns 

tpLH' Propagation Delay Time, Low-to-High Level Output 30 45 ns 

Propagation "Delay Time, Hi!jl-to-Low Level Output 
Ao : RIILO CL - 15 pF 

~L 30 45 ns 

Propagation Delay Time, Low-to-High Level Output 
1/0 Outputs: RL = 560n 

tPLH Other OutPuts: AL =·2800 30 45 ns 
A3 LliRO 

tpHL Propagation Delay Time, HiQh:-to-Low Leyel.Output 30 45 ns 

tPLH Propagation Delay Time, Low-to-High Level Output, 7 11 ns 
Fa RI/LO 

tpHL Propagation Delay Time, High-to-Low Level OutpUt 7 11 ns' 

tpLH Propagation Delay Time, Low-to-High Level Output 7 11 ns 
F3 LIIRO 

tPHL Propagation Delay Time, High-to-Low Level Output 7 11 ns 

tPLH Propagation Delay Time, Low-to-High Level Output Any For 28 45 ns 

Propagation Delay" Time, Hid1-to-low Level Output" 
' Any AS 

Cn+4 tpHL 28 45 ns 

tPLH Propagation Delay Time, Lo~-to-High Level Output 20 33 ns 
Any AS PorG 

tPHL Propagation Delay Time, High-to-Low Level O~tPut 20 33 ns 

tPLH Propagation Delay Time, Low-to-High Level Output 30 45 ns 
Clock Any F· 

tPHL Propagation Delay Time, High-to-Low Level Output ) 30 45 ns 
, . 

tPLH Propagation Delay Time, Low-ta~High Level Output RIILOor 35 55 ns 
Clock. 

Ll/RO tpHL Propagation Delay Time, High-to-Law Level Output 35 55 ns 

twlCLOCKI Width of Clock Pulse 8 ns 

!sETUP Data Setup Time With Respect to Clock ot (5) ns 

tHOLD Data Hold TIme With Aespect to Clock 18t (5) ns 

:Notes 

(5) t The arrow indicates that the rising edge of the clock pulse is used for reference. '. < -

, 

, 
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Typical Applications 

RIGHT 
DATA~N -:-- RI{LO 

S281 
LIIRO ~ RI/LO 

CARRY 
INPUT - C. Cn+4 I-- C. 

Enter and 'store time: . 38mtyp 
Each successive addition to stored" data: 44 ns typ 

S281 
LI/RD I-- RIILD LliRO - RI/LD LliRD 

S281 S281 
C0t'4 I-- C. C.+4 -C. C.+4 

FIGURE A: 16-BIT BINARY ACCUMULATOR USING FOUR DM74S2B1 CIRCUITS IN RIPPLE-CARRY MODE 

RIGHT 
DATAJN 

CARRY 
INPUT 

RIILD 

Enter and store time: J7nstyp 
Each successive edditionto stored data: 29 nstyp 

Ll/RD 

Cn+4 

S182 

-
-

FIGURE B: 16-BIT BINARY ACCUMULATOR USING FOUR DM74S281 CIRCUITS AND ONE DM74S1B2 FOR FULL CARRY 
LOOK-AHEAD 

RIGHT 
DATA IN 

CARRY 
INPUT 

RI/LD 

C. 

C. 

LlIRO 

S182 

GO PO 

Enter and store time: 42 ns typ 
Each Successive ilddition to stored data; 34 os typ 

RI/LD 

S182 

C. 

C1 

LIIRD. RI/LD LliRO RI/LD LlIRO 

S182 S182 

c. 

P1 G2· P2 C3 P3 

S182 

LEFT 
DATA IN 

CARRY 
DUTPUT 

LEFT 
DATA IN 

CARRY 
OUT 

LEFT 
DATA IN 

CARRY 
OUTPUT 

FIGURE C: 64-BIT BINARY ACCUMULATOR USING 16 DM74S281 CIRCUITS AND FIVE DM74S182 CIRCUITS FOR FULL CARRY 
LOOK-AHEAD' . 
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1024-Bit Programmable Read. Only. Memories 
General Description 
These circuits are field-programmable, 1024~bit, read
only memories organized as 256 words of four bits each. 
This high-.speed, Schottky-clamped, TTL memory array 
is addressed in 8-bit binary with full on-chip decoding. 
Two overriding. chip-select inputs are provided which, 
when either one or both are high, cause ·all four outputs 
to be off (high Z state for S287). This memory features 
PNP input transistors, which reduce the low level input 
current requirement to a maximum of -0.25 mA, only 
one-eighth that of a standard Series 74S load. The organ
iza'i0n is expandable with no additional output 
buffering. 

The address of a 4-bit word is accomplished through 
the buffered binary select inpu·ts, with a ·Iow level at 
both chip-select inputs; Where multiple devices are· used 
in a memory system, the chip-select inputs allow easy 
decoding of additional address bits. 

Data can be electronically programmed at any of the 
1024-bit locations. Prior to programming, the memory 
contains a low logic level output condition at all bit 
locations. The programming procedure open-circuits 
metal links, which results in a high logic level output at 
the selected locations. The procedure is irreversible; 
once altered, the output for that· bit is permanently 
programmed to provide a high logic level. Outputs 
never havi ng been altered· may I ater be programmed t9 
supply a high level output. Operation of the device with-

Connection Diagram 

SELECT 
INPUT 

Vee H 

ENABLES 

. 

in. the recommended operating conditions will not alter 
the memory content. 

Theseprogrammabl.e memories can be used to replace 
the DM74187, as they are functionally and mechanically 

. identical. 

Features 
• .Fully decoded, low-current PNP inputs . 
• . S387 has open-collector outputs for easy word expan-

sion 
• S287 is functionally equivale·nt but has TBI-STATE 

outPUts 
• Provides the versatility of custom designs virtually 

"off the shelf" 

• Applications incl~de: 
Microprogramll;ling 
Look-up tables for any fixed program 
Parallel Code Converters 
Sequence, routine, and subroutine ·generators 
Random logic function generator 

• I riterchangeable with most other 256 words by 4-bit 
TTL PROMs/ROMs 

• Fully compatible with most TTL and other saturated 
low level logic families 

• Schottky-clamped for high performance: 

V1 

Chip-select access time 
Address access time 

DA TA D UTPUTS 

V2 V3 V4 

11 10 

15 ns typ 
30 ns typ 

SELECT INPUTS 

54S2B7(J); 74S287(J), (N); 
54S3B7(J); 74S387(J), (N) 

2-177 To Be Announced In 1976 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54S174S 

PARAMETER CONDITIONS S287 S387 UNITS 

MIN TYP(1) MAX MIN TYPll) MAX 

V'H High Level Input Voltage 2 2 V 

V'L Low Level Input Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee =:: Min, II "" -18 mA -1.2 -1.2 V 

10H High Level Output Current VOH ='2.4V N/A 50 

Vee'" Min, V 1H = 2V VOH = 5.5V N/A lOO 
I'A 

V'L = 0.8V DM54 -2.0 N/A 

-6.5 N/A 
rnA 

DM74 

VOH High Level Output Voltage Vee = Min, V1H '" 2V 

V 1L =:: O.8V, IOH = Max 
2.4 3.2 5.5 V 

10L Low Level Output Current 16 16 rnA 

VOL Low Level Output Voltage Vee =\ Min, V1H :: 2V 

V 1L :::: O.BV, IOL == 16 rnA 
0.5 0.5 V 

1010FFI Off-Sfate (High Impedance State) 
Vee = Max, V 1H = 2V Vo = O.5V -50 N/A 

Output Current I'A 
Vo =2.4V 50 N/A 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 1 rnA 

I'H High Level Input Current Vee = Max, VI '" 2.7V 25 25 I'A 

I'L Low Level Input Current Vee = Max, VI = O.45V -250 
, 

-250 I'A 

los Short Circuit Output Current Vee = )I'1ax(2) -30 -100 N/A rnA 

IcC Supply Current Vet = Max(31 100 135 100 135 rnA 

Notes 

(11 All typical values are at Vee = 5V, T A = 25'e. 

(2) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

(3) ICC is measured with outputs open and both Cs inputs grounded. 

Switching Characteristics vee = 5V, T A = 25°C 

DM54S/74S 

PARAMETER 
FROM TO 

S287 S387 UNITS 
(INPUT) (OUTPUT) 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

tpLH Propagation Delay Time, 
30 35 

Low·ta-High Level Output 
ns 

Address Any 
tPHL Propagation Delay Time, 

30 35 
High-to-Low Level Output 

ns 

tPLH Propagation Delay Time, 
N/A 15 

Low-ta-High Level Output 
ns 

Chip CL = 30 pF CL = 30 pF Any 
tPHL Propagation Delay Time, Select RL = 40011 to GND 

High-to-Low level Output N/A 15 ns 
RL1 = 400n 

tZH Output Enable Time to to Vee 
N/A 

High Level 
15 

RL2 = 600n 
ns 

Chip 

Select 
Any to GND 

tZL Output Enable Time to 

Low Level 
15 N/A ns 

tHZ Output Disable Time 
12 N/A 

~rom High Level 
ns 

Chip CL = 5 pF 
Any 

tLZ Output Disable Time Select RL = 400n 

From Low Level 
12 N/A ns 

Notes 

(4) When measuring times from address inputs, both CS1 and Cs2 are low. When measuring times from chip-select inputs, the address inputs are 
hel d steady. 
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64-Bit Read/Write Memories with Open Collector Outputs 

General Description 

These 64·bit active element memories are Schottky
clamped TTL arrays organized as 16 words of four bits 
each. They are fully decoded and feature a chip-enable 
input to simplify decoding required to achieve the desired 
system organization. The memories feature PNP input 
transistors that reduce the low level input current 
requirement to a maximum of -il.25 mA, only one
eighth that of a (standard) Series 545/74S load factor. 
The chip-enable circuitry is. implemented with minimal 
delay times to compensate for added system decoding. 

Write Cycle: The complement of the information at 
the data input is written into the selected location when 
both the chip-enable input and the read/write input 
are low. While the read/write input is low, the outputs 
are at a high logic level (off). 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip-enable input is low. When 
the chip-enable input is high, the outputs are high 
(off). 

Connection Diagram 

vee 

f'6 

-

1 

SElECT 
INPUT A 

SELECT INPUTS , , 
15 14 

2 3 

CHIP READ! 
ENABLE WRITE 

, 
o 

13 

4 

DATA 
INPUT 

1 

DATA 
INPUT 

4 

12 

5 

OUTPUT 
VI 

OUTPUT 
Y4 

11 

6 

OATA 
INPUT 

2 

54S2891JI; 74S2891JI. (WI 

Truth Table 

DATA 
INPUT 

3 

10 

) 

OUTPUT 
Y2 

OUTPUT 
V3 

0-

G!; 

FUNCTION 

The fast access time of the 5289 makes it particularly 
attractive for implementing high performance memory 
functions requiring access times on the order of 25 ns. 
The unique functional capability of the 5289 outputs 
being high during writing, combined with the data inputs 
being inhibited during reading, means that both data 
inputs and outputs can be connected to the data lines 
of a bus organized system without the need for interface 
circuits. 

Features 

• 5chottky-clampedfor high-speed applications: 
Access from chip-enable inputs 12 ns typ 
Access from address inputs 25 ns typ 

• Open-collector outputs for controlled-impedance bus 
lines 

• DM545189/DM74S189 are functionally equivalent 
but have TRI·STATE outputs 

• Chip-enable input simplifies system decoding 

• Compatible with Intel 3101A in most applications 

Logic Diagram 

A..!.!!...... I- = I- = (15) ,---.. I- = ADDRESS ADDRESS - 1·0F·16 = 64·BIT MEMORY 
MATRIX 

ORGANIZEO 
16 X 4 

INPUTS C...!..!!!- BUFFERS - DECODERS 

-
D.l!2!...- --

CHIP ENABLE (CEl 

READIWRITE IRIWI 

r 
02 

DATA INPUTS 
03 

04 

.. 

INPUTS 

CHIP READ! OUTPUT 

= = = = 
(2) 

(3) 

141 

161 

1101 

1121 

I I I I 
WRITE ANO SENSE 

AMPLIFIER CONTROL 

I 
151 171 191 1111 

Y1 Y2 Y3 Y4 

OUTPUTS 

ENABLE WRITE 

Write 
L L H 

(Store Complement of Data) 

Read L H Stored Data 

Inhibit H X H 

H = High Level, L = Low Level"X = Don't Care 
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DM54/0M74S289 

Electrical Characteristics over recommended operating free-air temperature <range (unless otherwise noted) 

DM54Sn4S 

PARAMETER CONDITIONS 5289 UNITS 

MIN, TYP(l) JVlAX 

VIH High Level <Input Voltage 2 V 

VIL Low Level Input Voltage 0«8 V 

VI Input Clamp Voltage Vee: Min, I,: -18 mA -1.2 '!/ 

IOH High Level Output Current Vee: Mih, V'H : 2V L VOH : 2.4V 40 

V"L :0.8V I VOH : 5.5V 100 
JlA 

VOH High Level Output Voltage 5.5 V 

IOL Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee: Min, V'H : 2V DM54 0.5 

V'L : 0.8V, 10 ,:, : 16 mA 
V 

DM74 0.45 

II Input Current at Maximum Vee: Max, V, : 5.5V 1 mA 
Input Voltage 

IIH< High Level Input Current Vee: Max, V, : 2.7V 25 JlA 

IlL Low Level Input C~rrent Vee: Max, V, : 0.45V -250 JlA 

Icc Supply Current Vee: Max(2) 75 105 mA 

Notes 
(11 All typical values are at'VeC: 5V, TA : 25°C. 
(21 ICp ~s measured with ,all inputs groundee, and the outputs open. 

Switching Characteristics over recommended operating ranges of Vee and T A (unless otherwise noted) 

DM54S DM74S 

PARAMETER CONDITIONS 5289 5289 UNITS 

MIN TYP MAX MIN TYP MAX 

tAA AGcess Times< From Address 25 50 25 35 ns 

tCL~ Disa~le Time From Chip Enable , CL : 30 pF 12 25 12 17 ns 
RLI : 300n 

tCHL Enable Time From Chip Enable RL2 : 600n 12 25 12 17 ns 

tWHL Sense-Recovery Time From ReadlWrite 22 40 22 35 ns 

twp Width of Write-Enable Pulse (ReadlWrite Low) 25 25 ns 

tASW Setup Time Address to ReadlWrite 0 0 
I-=':""'< 

Data to ReadlWrite 25 25' tcsw ns 
I~ Chip Enable to Read/Write 0 0 

I~ Hold Time Address From ReadlWrite 0 0 

I~ Data From ReadlWrite 0 0 ns 

tCHW Chip Enable From ReadlWrite 0 0 

I 

,< 
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Parameter Measurement Information 

NDtes 

CHIP ENABLE 
INPUT 

(SEE NOTE 3) 

OUTPUT' 
ISEE HOTE 1) 

ADDRESS INPUTS 
INOTE 2) 

OUTPUT 

AOO~ESS 
INPUTS 

DATA 
INPUTS 

CHIP·ENABlE 
INPUT 

REAOiWRITE 
INPUT 

OUTPUT 
INOTE 1) 

LOAO CIRCUIT 

ilVCCRCI 
FROM OUTPUT,' , ' 

UNDER TEST 

'ICL ,,:,RL2 

ENABLE ANO DISABLE TIME FROM CHIP ENABLE 

3V 

1.5V 

OV--------r'----~------~----' 

VOH ----+--""'-
1.5V' 

VOL--------+---------,-------------t-' 

ACCESS TlME"FROM ADDRESS INPUTS 

3V~' " ',...- __ ~---'"'~ . , ,. ~. 

OV~-:J'AA=t '-':F----· 
VOH . 

, , tsV ,1,5V 
VOL __________________ ~. _________ ~----J 

WRITE CYCLE 

3V 

3V 

3V 

OV 

3V 

OV 

v~", 

VOL 

(1) Waveform 1 is for the output with' internal conditions such that the output is low except when disabled. 

(2) When measuring delay times from address inputs, the chip enable ,input is low and the read/write input is high.' 

(3) When measuring delay ti"mes from chip enable input, the address inputs ~re steady state and the read/write input is high. 

. , 

(41 Inp~t wavefo~ms are supplied by pulse generators having the following characteristics: tr $. 2.5 ns, tf :::;. 2.5 ns, PRR :S..1 MHz and 
ZOUT= son. ' 
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TRI~STATE 4-Bit Parallel Access Shift Registers 

General Description 

These 4-bit registers feature parallel inputs, parallel 
outputs, and clock, serial, mode, and output control 
inputs. The registers have three modes of operation: 

Parallel (broadside) load 
Shift right (the direction OA toward 0 0 ) 

Shift left (the direction 0 0 toward 0A) 

Parallel loading is accomplished by applying the four 
bits of data and taking the mode control input high. 
The data is loaded into the associated flip·flops and 
appears at the outputs ~fter the high to low transition ,of 
the clock input. During parallel loading, ,the entry of 
serial data is inhibited. 

Shift right is accomplished when the mode control is low; 
shift left is accomplished when the mode,control is high 
by connecting the output of each flip·flop to the parallel 
input of the previous flip·flop (00 to input C, etc.) 
and serial data is entered at input D. 

When the output control is high, the normal logic levels 
of the four outputs are available for driving the loads or 
bus lines. The outputs are ciisabled independently from 
the level of the clock by a low logic level at the output 
control input. The outputs then present a high impedance 
and neither load nor drive the bus line; however, 
sequential operation of the register is not affected. 

Features 

• TRI·STATE versions of DM54LS958/DM74LS958 

• Schottky di~de ,clamped transistors 

• Low power dissipation (enabled) 

• Applications: 
N-bit serial·to·parallel converter 
N·bit parallel·to·serial converter 
N-bit storage register 

70 mW typical 

Connection Diagram Logic Diagram 

I" 

r---

, 
SERIAL 
INPUT 

13 

, 

OUTPUTS 

n, 
11 

3 

INPUTS 

OUTPUT 
n, CLOCK CONTROL 

11 " 9 . 

r-

4 5 , I' 
MODE GND 

CONTROL 

54LS295A/74LS295A(JI, (N), (W) 

Truth Table 

INPUTS 

MODE PARALLEL 

CONTROL 
CLOCK SEIlIAL 

A B C 

H H X X X X 
H t X a b c 

H t X OB 
, 

Oe' 0 0 
, 

L H X X X X 

L t H X X X 

L t L X X X 

o (5) 

DATA 
INPUTS 

B lJ) 

I1J 
MODE SERIAL 

CONTROL INPUT 

OUTPUTS 

D 
aA aB ac 

X OAO OBO OeD 

d a b c 

d GSn . Oe, Q On 

X OAO OBO OeD 

X H OAo OBo 

X ,L OAo Q~n 

aD 

ODD 

d 

d 

QDO 

Oe, 

Dc, 
Whel) the output control is low, the outputs are disabled to the high-impedance state'; 
however, sequential operation of,the registers is not affected. 

Tentative Oata 2-182 

~ 
CLOCK OUTPUT 

CONTROL 

OUTPUTS 

H = High Level (steady-state). L = Low Level (steady
state), X = Don't Care (any input including transitions) 

t = Transition from high to low level 

a, b, c, d = The level of steady~state input at inputs A, 
s., C, or O. respectively. 

QAO, QBO. Qeo. 0DO = The level of 0A. 0B. Qe. or 
0D. respectively, before the indicated steady-state 
input conditions were establ-ished. 

QAn. 0Bn. Qen. 0Dn = The level of 0A. OB, Qe. or 
0D, respectively, before the most recent t transition 
of the clock. 

tShifting left requires external connection of Os. to 
~, 0c to B, and 0D to C. Serial data is entered at 
input D. 

To 'Be Announced 1 n 1976 



~ MSI DM54/DM74LS295A 

Electrical Characteristics over recomf!1ended operating free-air temperature range (unless otherwise noted) 

- DM54LS DM74LS 

PARAMETER CONDITIONS LS295A LS295A UNITS 

. MIN TYP(1) MAX MIN TYP(1) MAX 

V,H High- Level Input Voltage 2 2 V 

V,L Low Level Input Voltage 0.7 0.8 V 

V, InP!Jt Clamp Voltage Vee .", Min, II = ~18 rnA -1.5 .. . -1.5 V 

IOH High Level Output Current -1 -2.6 rnA 

VOH High Level Output Voltage Vee = Min, V 1H = 'l.V 
2.4 3.4 2..4 3:1 V, 

V1L :: Max, IOH = Max 

IOL Low Level Output Current 4 8 rnA 

VOL Low Level Output Voltage Vee = Min, V 1H = 2V tOL =4mA 0.25 0.4 025 0.4 
V 

V tL = Max, IOl - 8 rnA 035 0.5 

IO(OFF) Off-State (High Impedance State) Vee == Max, V 1H = 2V Vo "O.4V -20 -20 

Output Current V1L"'Max Vo-2.7V 20 20 
~A 

I, Input Current at Maxirnum 
Vee = Max, 

I nput Voltage 
V, = 7V 0.1 0.1 rnA 

I'H High Level I nput Current Vee =Max, VI =2.7V 20 20 pP. 

I,L Low Level Input Current Vee = Max, VI = D.4V -0.4 -0..4 rnA 

los Short Circuit Output Current Vee = Max(2) -30 -130 -30 -130 rnA 

Icc Supply Current Condition A 14 23 14 23 
Vee = Max(3) rnA 

Cond1tion 8 15 25 15 25 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°e, 

(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

(31 ICC is measured with the outputs open, the serial ,input and mode control at 4.5V, and the data inputs grounded under the following 
conditions: 
A. Output control at 4.5V anda momentary 3V', then ground, applied to clock input. 
8. Output control and clock input grounded. 

Switching Characteristics vee =5V, TA = 25°C 

DM54LS/74LS 

PARAMETER CONDITIONS LS295A UNITS 

MIN TYP MAX 

ftAAx Maximum Clock Frequency 20 28 MHz 

tpLH Propagation Delay Time, Low·to·Hi'gh Level Output 40 60 ns 

tpHL Propagation Delay Time, High·ta-Low Level Output 
CL :: 15 pF 

47 70 ns 
RL = 400n 

tZH Output Enable Time to High Level .'. 15 25 ns 

tZL Output Enable Time to Low Level 21 30 ns 

tHz Output Disable Time From High Level CL = 5 pF 39 60 ns 

tLZ Output Disable Time From Low Level RL = 400n 32 50 ns 

tWICLOCK) Width of Clock Pulse 25 ns 

tsETUP Setup Time, High Level or Low Level Da~a 20 ns 

tHOLD Hold Time, High LeVe'l or Low Level Data 20 ns 
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~ MSI 

General Description 

These integrated circuits provide essenti"lIy the equillalent . 
functiona( capabilities of two separate MSI functi6ns 
(DM54)57/DM74157 or DM54LS157/DM74LS157 arid 
DM54175/DM74175 or DM54LS175/DM74LS1751 in a 
single '16-pin package. 

When the word~elect input is low, word 1 (A 1, B·l, 
el, Dl1 is entered in.to the flip-flops. A high input to 
word ·select will cause the selection of word 2 (A2, 
B2, C2/ D21. The selected word is then. clocked to the 
output terminals on the negative-going edge of the 
clock pUlse. 

Connection Diagram 

OUTPUTS DATA 
WORD INPUT· 

Go CLOCK SElECT C1 Veo De lie 
. La 15 I. 13 12 11 10 a 

r-

1 2 3 • 5 , 7 I' 
82 A2 A1 B1 C2 02 01 GND 

DATA INPUTS 

54LS29sn4LS298(J), (N), (W) 

Logic Diagram 

A2 (2) 

81 (4) 

82(1) 

c. (9) 

C2 (5) 

01 (7) 

• (&) 
02 

CLOCK (11) 

OM54/0M74LS298 

Quad 2-Multiplexers with Storage 

Features 

• Selects one of. two 4-bit data' sources and .stores 
data synchronously with system clock 

• Applications ~ 
. Dual source' for operands and constants .in arfth,

metic processor; can release prOcessor register 
files for acquiring new data 

I mplement separate registers capable of parallel 
exchange' of contents, yet retain external load 
capability 

Universal type register for implementing various 
shift patte~ns; even has compound left-right 
capabilities 

Truth Table 

INPUTS 

WORO 
CLOCK 

SELECT 

L .. 
H .. 
x H 

H = High Lavel (steady state) 
L = Low Level (steady state) 

OUTPUTS 

QA aa Oe 

.1 b1 c1 

.2 b2 c2 

a AO aBO Oeo 

X = Don't Care (any input, including transitio,ns) 
.t = Transition from high to low level 

00' 

d1 

d2 

aDO 

.1 •• 2. etc. = The level of steady-state input at A1, A2, etc. 

0AO. 0SO. etc. = The lavel of 0A. aS. etc. entered on the 
most, recent .j. transition of the clock input. 

(15) 
D. 

('4) 
D. 

(13) lie 

(12) 
D • 

Tentative Data ~-18~ To Se Announced In 1976 



.~MSI DM54/ DM74LS298 

Electrical Characteristics over recommended operating f.ree-air temperature range (unless otherwise noted) 
I 

. DM54LS/74LS 

PARAMETER CONDITIONS LS298 UNITS 

MIN TVPll) MAX . 
VIH High Level·lnput Voltage 2 V 

Vil Low Level I nput Voltage DM54 0 . .1 
I DM74 

V 
0.8 

VI Input Clamp Voltage Vee c Min, II "" -18 rnA -1.6 V 

IOH High Level 'Output Current -400 IlA 

VOH High Level Output Voltage Vee = Min, VIH = 2V DM54 2.5 3.4 
V 

VIL = Max,l oH = -40OpA DM74 2.7 3.4 

IOl Low Level Output Current DM54 4 
mA 

DM74 8· 

VOL Low Level Output Voltage Vee = Min, V IH = 2V IloL = 4 mA 0.25 0.4 
V 

V 1L = Max IloL = 8 mA DM74 0.35 0.5 

II Input Current at Maximum Input Voltage Vee = Max, VI = 7V 0·1 mA 

IIH High Level Input Current Vee = Max, VI = 2.7V I 20 IlA 

III Low Level I nput Current Vee· = Max, VI = 0.4V -0.4 mA 

lOS Short Circuit Output Current Vee = Max(2) -30 -130 mA 

Icc Supply Current Vee = "Iax(3) 13 21 mA 

Notas' 
(1) All typical values are at Vee = 5V, TA = 25°C. 
(2) Not lT10re than o~o output shou·ld be shorted at a timo, and duration of short circuit should not exceed one second. 

(3) With all outPuts open and all inputs except clock low, ICC is measured after applying a momonta~y 4.5V, followed bY'ground, 
to the·clock input. 

Switching Characteristics vee = 5V, T A = 25°C 

, DM54LS/74LS 

PARAMETER CONDITIONS LS298 UNITS 

MIN TVP MAX 

·lfot.H Propagation Delay Time, Low-to·High Level Output 18 27 ns 

Propagation' Delay Time, High-ta-Low Level Output 
CL =15pF,RL =2k!l 

lfoHl 21 32 ns 

tw Width of Clock Pulse, High or Low Level 20 n. 

!sETUP Setup Time Data 15 
ns 

Word Select 25 

IHOlD Ho"ld Time Data 5 
n. 

Word'Select 0 

, 

, 
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~M$I 
Typical Applications 

Figure 1 illustrates a BCD shift register that will shift 
an entire 4-bit BCD digit in. one clock pulse. 

When the word select input is high and the registers are 
clocked, the contents of register 1 is transferred (sh ifted) 
to register 2, etc. In effect, the .sCD digits are shifted 
one position. In addition, this application retains a 
parallel-load capability which means that new BCD 
data can be entered into the entire register with one clock· 
pulse. This arrangement can be modified to perform the 
shifting of binary data for any number of bit locations. 

PARALLEl LOAD 

1 

L AI 
ws 

AI 

A2 a. A2 

'-- 81 -81 

• 82 LSZ9S a. 82 

'--- Cl REG t '--- Cl 

C2 ac C2 

01 01 

02 CLOCK aD 02 

ws 

lS298 
REG ~ 

CLOCK 

OM54/0M74LS298 

Another function that can be implemented with the 
LS298 is a register that can be designed specifically 
for supporting multiplier or division operations. Figure 2 

. is an example of a one place/two place shift register. 

. Wben word select is low and the· register is clocked, the 
outputs of the arithmetic/logic units (ALU's) are shifted 
one place. When word select is high and the registers are 
clocked, the d·ata is shifted two places. 

\ 

1 WORD 

L AI 

SELECT 

ws 

a. A2 a. 
-.81 

a. 82 LS298 .. 
-Cl REG2 

lie C2 lie 
01 

aD 02 CLOCK Do 

y y y 
CLOC.---------------4~----~4_4_+_------------~------+_~~~------------~ 

~ ~ ~ 
DIGIT 1 OlGIT2 DIGITl 

FIGURE 1 

-T -- --A; --fl-- -1- -!A-::: --J--
181 181 

FD Fl F2 fa FO Fl F2 F3 

,,7ll 
At AZ 81 82 Cl C2 Dl 02 A1 A2 Bl BZ Cl C2 01 02 

CLOCK 

'~~ ~-. : V ,-C_LO.,:.j'-" __ ,a::..
S2

_·

8

_-;1Ie I:'-'_QT~,-,t-
1 1 1 1 --+-1 -+-1 -+I-+I---+--~~L~~T 

FIGURE 2 
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General Description 

These8-bit registers contaip D-typeflip-flops with 
totem-pole TRI-STATE outputs capable of driving highly
capacitive or low-impedance loads. When the· output 
control is taken to a high logic level, .the outputs go 
into the high impedanoe state. When a low logic level is 
applied to the output control, data at the D inputs are 
IQaded into their respective· flip-flops· on the next 
positive-going transition of the clock. Clocked flip-flops 
provide fully synchronous operation and, in addition. 
these devices come in the new 20-pin dual-in-line packages 
with the 0.3" centers. 

C.onnection Diagram 

Vee DB 08 D7 07 Q& 06 05 05 CLOCK 

,10. 

OUTPUT 01 D1 02 02 03 03 [t4 04 GND 
CONTROL 

A 

54L!i374/74LS374(N) 

Logic Diagram 

Tentative Data 

DM54/DM74LS374 

TRI-STATE Octal D Flip-Flops 

Features 

• TRI-STATE bus driving outputs 

• Parallel access for loading and reading 

2-187 

• Many appl ications 
Holding/working registers 
1/.0 register port 
Buffer registers 
Register files 

• Typical propagation delay 

Truth Table 

OUTPUT 
CLOCK 0 

CONTROL 

L t H 

L t L 

L L X 

H X X 

Typical Application 

19 ns 

OUTPUT 

H 

L 

00 
Z 

To Be Announced In. 1976 
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OM 54/DM74LS374 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

.. 
DM!!4 DM74 

PARAMETER CONDITIONS LS374 LS374 UNITS 

MIN TYP(I) MAX MIN TYP(I) MAX 
">'. 

V,H High level I nput Voltage 2 2 V 

V,L Low Level Input Voltage 0.7 
_. 

0.8 V 

V, Input Clamp Voltage Vee = Min, II = -18 m.A -1.5 -1.5 V 

IOH High Level ,Output Current -1.0 -5.0 rnA 

VOH High Level Output Voltage Vee ="Min. IOH ~ -1 rnA 2.5 

V'H = 2V IOH - 2.SrnA 2.7 V 

V 1L = Max IOH = -5 rnA 2A 

IOL Low L~vel Output Current 4 8 rnA 

VOL Low Level Output Voltage Vee = Min IOl = 4 rnA 0.4 OA 
V'H = 2V V 

V1L = Max tOl = 8 rnA 0.5 

IOIOFFI Off State (High I mpedance State) Vee = Max Va = OAV -20 -20 
Output Current V'H = 2V "A 

V 1L = Max Va = 2.7V 20 20 

I, Input Current at Maximum Input Voltage . Vee = Max, V, ~7V 0.1 0.1 rnA 

I'H High Level Input Current Vee = Max, V,.= 2.7V 20 20 "A 

I,L Low Level.!nput Current Vee = Max, V, = OAV -0.4 -0.4 rnA 

los Short <:;ircuit Output Current Vee = Max(2) -30 -130 -30 I -130 rnA 

Icc Supply Current Vee = Max 50 50 rnA 

Notes: 
(1) All typical values are at VCC = 5V, T A = 25° c, 
(2) Not more than one output should be, shorted at a time, and duration of short circuit should not exceed one second. 

SWitching Characteristics vee = 5V, T A· = 25°C 

DM54LS174LS 

PARAMETER FROM TO CONDITIONS LS374 UNITS 

.\ MIN TYP MAX 

fMAX Maximum Clock· Frequency 25 30 MHz 

tPLH Propagation Delay Time, 
, 

Clod< Output 18 30 ns 
Low-to-H igh Level Output 

tpHL Propagation Delay Time, 
Clock Output 20 30 ns 

High-to-Low Level Output CL =15pF,RL =2kn 

tZH. Output Enable Time to 
15 20 ns 

High Level 

tZL Output Enable Time to 
10 20 ns 

Low Level 

tHZ Output Disable Time, from 
13 20 ns 

High Level 
CL = 5 pF, RL = 2 kn 

tLz Output Disable Time from 
15 20 ns 

Low Level 

tSETUP Setup Time Data 10 
ns 

Output Control 20 

tHOLD Hold Time Data 10 
ns 

Output Control 2 
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DM54/DM74LS395 

. General Description 
TRI-STATE 4-Bit Cascadable Shift Registers 

These 4-bit registers fe'ature parallel inputs, parallel 
outputs, and clock, serial, Iqad/shift, output· control 
and direct overriding clear inputs. 

Shifting is accomplished 'when the load/shift control 
is low. Parallel loading is accomplished by applying 
the four bits of data and taking the load/shift control 
input high. The data is loaded into the associated flip
flops and appears at the outputs after the high to low 

. transition of the clock input. During parallel loading, 
the entry of serial data is inhibited. 

control inpuf. The outputs then present a high impedance, 
and neither load nor. drive the. bus line; however, 
sequential operation of the registe'rs is 'not affected. 
During the high-impedance mode, the OUtput at Qo' is. 
still available for cascading. 

Features 

• Appl icati ons: 
. N-liit serial-to-parallel converter 
N-bit panillel-to-serial converter 
N-bit storage. register 

When the output control is low, the normal logic levels 
of the four outputs are available for driving the loads.or 
bus iines. The outputs are disabled independently from 
the level of the clock by' a high logic level at the output 

• TRI-STATE, 4-bit, cascadable, parallel-in, panillel-out 
registers 

• Schottky diode clamped transistors 
• Low power dissipation (enabled) 

Connection Diagram 

. OUTPUTS CASCADE 
OUTPUT OUTPUT 

Vee DoDD' CLOCK CONTROL 

1,6 15 14 13 12 11 10 9 

;-0 0-

1 2 3 4 .5 6 7 
18 

CLEAR SERIAL A LOADI GND 
INPUT '----....-----' SHIFT 

PARALLEL INPUTS 

54LS395/74LS395(JI, (N), (W) 

Logic Diagram 
DATA INPUTS 

A 8 • C 

~~i~17~1,;~~~~ ___ ~~13_1 ______ -.~14_1 ________ -.~15_1 ________ -, 
D 

(61 

s~:;~~.!12:!.1 ______ ---, 

CLlicK .:.ll:;:DI.....;_-OI.:><r-.+ ____ ---'+_..-;I-_____ -f_-.+ ____ -,-__ +---, 

75 mW typical 

CLEAR.:.I1~I~;~---~~---~-~+_+_----4--_+_+----+---r_+_----~ 

cg~:~~r.:.19~lq;>-------------~+------------+-+------------~~+----------~ 
11~ 11~ 11~ 

,DA 08 Oc. 
TRI.sTATE OUTPUTS 

.. . 
Tentative Data 

(12) 

Do I 
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~ MSI DM54/DM'i4lS3,95 

Truth Table H = High Ley",1 (steady state), L = Low 'Level 

TR I·STA TE OUTPUTS 
(steady state), 

INPUTS CASCADE X = Don,'t Care (any input including transitions) 
LOAD/SHIFT PARALLEL: OUTPUT 

,} =- Transition from high to low level. CLEAR CLOCK SERIAL OA as Oc 00 00 CONTROL A B C D 0AO, 0BO, nCO, 0DO = The level of 0A, 0B, 

X X X X X X X L L L L L DC, or aD,. respectively, before the 'indicated 
L steady state input conditions were established. 
H H H X X X X X OAO OBO OeD ODD ODD 

OAn, OBn, 0Cn, ODn, = The level of 0A, 0B, 
H H I X a b c d a b c d d QC. or 0D, respectively. be'fore the more recent 
H L H X X X X X OAO OBO OeD 0 00 Goo t transition of the clock. 

H L I H X X X X H OAO OBo Oeo Oeo When the output control is high, the TR I-STATE 

H L I L X X X X L OAo OBo 000 Oeo outputs are disabled to the high-imped~nce state; 
however, sequential operation of the registers and 
the output at 0D' are not affected. 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM54LS DM74LS 

PARAMETER CONDITIONS LS395 LS395 UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 
---

V,H High Level Input Voltage 2 .2 V 

V,L Low Level Input Voltage 0.7 0.8 V 

V, Input Clamp Voltage Vee = Min, II, = ~18 rnA -1.5 -1.5 V 

10H High Level Output Current" -1 -2.6 mA 

VOH High Level Output Voltage Vee = Min, V 1H = 2V 
2.4 

V1L ::= Max, IOH == Max 
3.4 2.4 3.1 V 

10L Low Level Output Current 4 8 mA 

VOL Low Level Output Voltage Vee"" Min, V 1H == 2V IOL "" 4 rnA 0.25 0.4 0.25 0.4 
V 

V1L '" Max IOL::= 8 mA 0.35 0.5 

lo(oFF~ Off·State (High Impedance State) Vee'" Ma'x, VIH =,2V Va = 0.4V -20 -20 
Output Current 

V IL "" Max Va = 2.7V 20 20 
I'A 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 7V 0.1 0.1 mA 

I'H High Level Input Current Vee = Max, VI "" 2.7V 20 20 I'A 

I,L Low Level Input Current Vee'" Max, VI = O.4V -0.4 -0.4 mA 

los Short Circuit Output Current Vee = Maxl21 -30 -130 -30 -130 mA 

Icc Supply Current Condition A 18 29 18 29 
Vee = Maxl31 mA 

Condition B 15 25 15 25 

Notes 
(1) All typical values are at VCC = 5V, TA = 25'C. 

(2) Not more than one o~tput should be shorted at a time, and duration of short circuit should not exceed o'ne second. 

(3) ICC is measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded under the following conditions: 
A., Output. (:ontrol at 4.5V and a momentary 3V. then gr~und, applied to clock input. 
B. Output control and clock input grounded. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM54LS/74LS 

PARAMETER CONDITIONS LS395 UNITS 

MIN TYP MAX 

fMA~ Maximum Clock Frequency 25 35 MHz 

tpLH Propagation Delay Time, Low-to·High L~vel Output 18 27 ns 

tpHL Propagation Delay Time, High-to-Low Level Output 
CL = 15 pF 

RL =40011 
21 32 ns 

tZH Output Enable Time to High Level 15 25 ns 

tZL Output Enable Time to Low Level \ 20 30 ns 

tHZ Output Disable Time From High Level CL = 5 pF 30 50 ns 

tLZ Output Disable Time From Low Level RL = 40011 30 50 ns 

tWICLOCK~ Width of Clock PU,lse 25 ns 

tSETUP Setup Time, High Level or Low Levei Data 20 ns 

tHOLD Hold Time, High Level or Low Level Data 10 ns 
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General Description 

These register files are organized as 4 words of 4 bits 
each, and separate on-chip decoding is provided for 
addressing the fouc word locations to either write-in or 
retrieve data_ This permits writing into one location, and 
reading from another word location, simultaneously_ 

Four data inputs are available to supply the word to be 
stored_ Location of the word is determined by the write 
select inputs A and B, in conjunction with a write-enable 
signal. Data applied at the inputs should be in its true 
form_ That is, if a high level signal is desired from the 
output, ac high clevel is applied at the data input for that 
particular bit location. The latch inputs are arranged so 
that new data will be accepted only if both internal 
address gate inputs are high. When this condition exists, 
data at the 0 input is transferred to the latch output. 
When the write-enable input, Gw , is high, the data 
inputs are inhibited and their levels can cause no change 
in the information stored in the internal latches. When the 
read-enable input, GR , is high, the data outputs are 
inhibited and go into the high impedance state. 

The individual address lines permit direct acquisition of 
data stored in any four of the latches. Four individual 
decoding gates are used to complete the address for 
reading a word. When the read address c is made in 
conjunction with the read-enable signal, the word ap
pears at the four outputs. 

This arrangement-data entry addressing separate from 
data read addressing and individual sense line-eliminates 

Connection Diagram 

DATA WRITE SElECT ENABLE OUTPUTS 
INPUT ,~ , 

T Dl WA W, Gw GR 01 02 

16 15 14 13 12 11 1D 9 

I-

J , 3 , 5 6 7 

G1; , 02 03 0' R, RA n, 03 , , 
DATA READ OUTPUTS 

INPUTS SELECT 

54LS670/74LS670(J), (N), (W) 

DM54/DM74LS670 

TRI-STATE 4 by 4 Register Files 

recovery times, permits simultaneous reading and writing, 
and is limited in speed only by the write time (27 ns 
typical) and the read time (24 ns typical). The register 
file has a non-volatile readout in that cdata isc not lost 
when addressed. 

All inputs (except read enable and write enable) are 
buffered to lower the drive requirements to one nor
mal Series 54LS/74LS load, and input clamping diodes 
minimize switching transients to simplify systern design. 
High speed, double ended AND-OR-INVERT gates 
are employed for the read-address function and have 
high sink current, TRI-STATE outputs. Up to 12R of 
these outputs maybe wire-AND connected for increasing 
the capacity up to 512 words. Any number of these 
registers may be paralleled to provide n-bit word length. 

Features 

• For use as: 
Scratch pad memory 
Buffer storage between processors 
Bit storage icn fast multiplication designs 

• Separate read/write addressing permits simultaneous 
reading and writing 

• Organized as 4 words of 4 bits 
• Expandable to 512 words of n-bits 

• TRI-STATE versions of DM54LS170/DM74LS170 

• Fast access ti mes 20 ns typ 

Truth Tables 

WRITE TABLE (SEE NOTES A, B, AND C) 

WRITE INPUTS WORD 

WB WA Gw 0 1 2 3 

L L L Q=D Qo Qo 00 
L H L Go 0=0 Go Go 
H L L Qo Go Q=O Go 
H H L Qo Go Qo Q=O 

x X H Go Go 0 0 Go 

READ TABLE (SEE NOTES A AND D) 

READ INPUTS OUTPUTS 

R. RA GR Q1 02 OJ 04 

L L L W081 W082 WOB3 WOB4 

L H L W181 W182 W1B3 W184 

H L, L W281 W282 W2B3 W284 

H H L W381 W382 W3B3 W384 

X x H Z Z Z Z 

Notes: 
(A) H = High Level, l = Low Level, X = Don't Care, Z = High 

Impedance (Off) 

(B) IQ = 0) = The four selected internal flip-flop outputs will 
assume the states applied to the four external data inputs. 

(C) no ::: The lev,el of Q before the indicated input conditions 
were established. 

(01 WOB 1 = The first bit of word 0, etc. 

2-191 To Be Announced In 1976 



.~ MSI DM54/DM74LS670 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise notedf 

DM54LS DM74LS 

PARAMETER CONDITIONS LS670 LS670 UNITS 

MIN TYPlll MAX MIN TYP(1) MAX 

V'H High Level Input Voltage 2 2 V 

V'L Low Level ,Input Voltage 0.7 O.B V 

V, Input Clamp Voltage Vee = Min,ll = -18 rnA -1:5 -1.5. V 

IOH High Level Output Current -1.0 -2.6 mA 

VOH High Level Output Voltage Vee = Min, V 1H = 2V 
2.5 3.4 2.7 3.4 V 

V1L ="Max,l oH = Max 

10L Low Level Output Current 4 B mA 

VOL Low Level Output Voltage Vee = Min, V 1H = 2V .lOL = 4 mA 0.25 0.4 0.25 0.4 
V 

V1L = Max 10L = B mA 0.35 0.5 

'OIOFFI Off-State (High Impedance State) Vee = Max, V 1H = 2V Vo =0.4V -20 -20 
Output Current V 1L = Max Vo = 2.7V 20 20 

I'A 

I, Input Current at Maximum ,'nput Voltage Any D, R, orW 0.1 0.1 

Vee = Max, V, = 7V Gw 0.2 0.2 mA 

GR 0.3 .0.3 

"H High Level Input Current Any D, A,or W 20 20 

Vee"" Max, '(I = 2-?V Gw 40 40 JJ.A 

GR 60 60 

,I'L Low Level Input Current Any D, A, or W -{J.4 -{J.4 

Vee = Max, VI = O.4V Gw -{J,B -{J.B mA 

GR 1.2 1,2 

lOS Short Circuit Output Current Vee = Max(2) -30 -130 -30 . -130 
!-----

mA 

IcC Supply Current Vee = Max(3) 30 50 30 50 mA 

Notes 
(1) All typical·value. are at VCC = 5V, T A = 2SoC. 
(2) N.ot more than one output should be shorted at a time, and du~atian of short circuit should not exceed one second. 
(3) Maximum ICC is guaranteed for the following worst-case conditions: 4.SV is applied to all data inputs and both enable inputs,"all address 

inputs are grounded and all outputs are open. 



.~ .~ MSI . DM54/DM74LS670 

Switching Characteristics vee = 5V, TA = 25°C 

DM54LS/74LS 

PARAMETER 
FROM TO 

LS670 UNITS (INPUT) (OUTPUT) 
.. CONDITIONS· MIN TYP MAX 

- tpLH Propagation Delay Time, low·ta-High Level Output 23 40 ns 
Read Select Any Q 

tPHL Propagation Delay Time, High-ta-Low Level Output 25 45 ns 

tpLH Propagation Delay Time, Low-ta-High Level Output 26 45 ns 
Write Enable Any Q CL =15pF 

tpHL Propagation Delay Time, High-ta-Low Level Output RL = 2 kQ 28 50 ns 

tpLH Pro~gatjon Delay Time, Low-to-t:iigh Level Output 25 45 ns 
Data Any Q 

tpHL Propagation Delay Time, High-ta-Low Level Output 23 40 ns 

tZH Output Enable Time to Higb Level 15 35· ns 
Read Enable AnyQ 

, 
tZL Output Enable Time to Low Level 

CL "5 pF 
22 40 ns 

tHZ Output Disable Time fro,m High Level RL =2kQ 30 50 ns 
Read Enable Any Q 

tLZ Output Disable Time From Lo~ Ley~1 16 35 ns 

tw Width of Write-Enable or Read-~nable Pulse 25 ns 

!sETUP Setup Times, Hi~h or Low level Data(4) Data I nput With Respect to 
10 

Write-Enable, tSETUP(D) 
ns 

Write-SelecfWith Respect to. 

Write-Enable, tSETUP(W) 
15 ns 

tHOlD Hold Times, High or Low Level Data(4) Data Input With Respect to 
15 

\!yrite-Enabfe, tHOLD{D) 
Ill. 

Write-Select With Respect to 
5 

W~ite-Enable, tHOLD{W) 
ns 

-
tL.ATCH Latch Time for New Data(5) 25 ns 

c· 

Notes 

(4) Write-select setup time will protect the data written into the previous address. If protection of data in the previous address is not required, 
tSETUP(W) can be ignored as any address selection sustained for the final 30 ns of the write·enable pulse and during tHOLD(W) will result 
in data being written into that location. Depending on the duration of the input conditions, one or a number of previous addresse~ may have 
been written into. 

(5) Latch time· is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting 
to read from a location immediately after that location has received new data. 

, 

, 

, 

; 

; . 
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~MSI DM54/DM74LS6?O 

Logic Diagram 
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~ Proprietary Max Ratings/Operating Conditions '. ' 

7X/8X 7XL/8XL 
71LS/81LS 

75S/858 
RATINGS 

SERIES SERI,ES 
DIODE EMITTER 

-SERIES 
UNITS 

INPUTS INPUTS 

Maximum Allowable 
Supply Voltage 

7 8 ,7 7 7 V 

Guaranteed Operating I Mil ,4.50 to 5.50 
V 

Supply Voltage Range J Coml 4.75 to 5.25 

Maximum Input Volta!Jj! 5.5 5.5 7 5.5 5.5 V 

Maximum Voltage to Open· 7 8 7 7 7 V 
Collector Outputs* 

Operating Free-Air I Mil -55 to +125 
°C 

Temperature Range I Com I o to +70 

Storage Temperature Range -65 to +150 ' °C 



~ Proprietary Table of Contents 

Page 
Package 

Device No. Description J N W No. 
Mil Com I Mil Coml Mil Coml 

DM80L06 Quad 2·lnput NAND Gates with Resistive 3-1 N/A • N/A 
Pull-Ups 

DM7090/DM8090 Quad Inverters.plus Dual 2-lnpu.t NAND 3-3 • • • .. • • 
Gates 

OM7091/0M8091 Quad 2-lnput NAND Buffers 3-3 • • • •... -.. ' • 
DM7092/DM8092 Dual 5-lnput NAND Gates 3-3 • • • • • • 
DM7093/0M8093 TRI-STATE Quad Buffers 3·5 • • • • • .. 
OM7094/0M8094 TRI-STATE Quad Buffers 3-5 • • • • • • 
DM7095/0M8095 TRI-STAJE Hex Buffers 3·7 • • • • • 
DM70L95/DM80L95 TRI-STATE Hex Buffers 3-7 • • • • • • 
DM7096IDM8096 TRI-STATE Hex Buffers 3-7 • • • • " • 
DM70L96/DM80L96 TRI-STATE Hex Buffers 3-7 • • • .. 41 • 
DM7097/DM8097 TRI-STATE Hex Buffers 3-7 • • • '. • 
DM70L97/DM80L97 TRI-STATE Hex Buffers 3-7 • • • • • • 
DM7098/DM8098 TRI-STATE Hex Buffers 3-7 • • • • • 
DM70L98/DM80L98 . TRI-STATE Hex Buffers 3-7 • • • • • • 
DM7099/DM8099 TRI-STATE Quad 2-lnput NAND Buffers 3-9 • • • • • • 
OM7121/DM8121 TR I-STATE Data Selectors/Multiplexers 3-11 • • • • • 
DM71 L22/DM81 L22 Quad 2-.Input Data Selectors/Multiplexers 3-13 • • • • • • 
DM7123/DM8123 . TRI-STATE Quai;! 2-lnput Data Selectors/ 3,13 • • • • • 

Multiplexers 
DM71 L23/DM81 L23 TRI-STATE Quad 2-lnput Data Selectors/ 3-13 • • • • • .. 

Multiplexers 
OM7130/D1\i18130 1 O-Bit Magnitude Comparators 3-17 • • .. (F) (F) 

DM7131IDM8131 6~Bit Unified Bus Comparators 3-19, • • • .. • 
OM7136/DM8136 6-Bit Unified Bus Comparators 3-19 • .. • • • 
DM7160/DM8160 6-Bit Magnitude Comparators 3-17 • • • • • 
DM71 LSq5/DM81 LS95 TRI-STATE Octal Buffers 3-21 • • • • • • 
DM71 LS96/DM81 LS96 ' TRI-STATE Octal Buffers 3-21 • ,. .. • • • 
DM71LS97IDM81 LS97 TRI-STATE Octal Buffers 3-21 • • • • • • 
OM71 LS98/D_M81 LS98 TRI-STATEOctal Buffers 3-21 • • • • • • 
DM7200/DM8200 4-B.it Magnitude Comparators 3-23 • • -. • ., • 
DM7210/DIVI8210 8-Line Data Selectors/Multiplexers 3-25 • • • . • • 
DM7211/DM8211 8-Line Data Selectors/Multiplexers 3'25 • • • • • 
OM7214/DM8214 TRI-STATE Data Selectors/Multiplexers 3-28 • • • • • 
DM72191DM8219 TRI-ST A TE Data Selectors/Multiplexers 3-28 • • • (F) (F) 

DM7220/DM8220 9-Bit Parity, Generators/Checkers 3-32 • • • • • • 
DM7223/DM8223 1-Line to 8·Line Demultiplexers 3-35 • • • N/A 
DM7230/DM8230 TRI-STATE Dual 2/4 Demultiplexers 3-37 • • • • • 
OM7511/DM8511 Dual Gated ,Flip-Flops 340 • • • • • • 
OM75L 11/DM85L 11 Dual Gated Flip·Flops 340 • • • • • • 
DM7512/DM8512 Dual Gated Flip-Flops 340 • • • • • • 

,DM75L 12/DM85L 12 Dual Gated Flip-Flops 340 • • • • _. • 
DM7520/DM8520 Modulo-N'Oividers 3-44 • • • • • 
OM8531 TRI·-STATE t6k Read Only Memories 3·49 • • N/A 
DM7542/0M8542 TRI·STATE Quad I/O Registers 3-52 • • • • • 
DM7544/DM8544 TRI·STATE Quad Switch Debouncers 3-54 • • • • • • 
DM7546/DM8546 TRI-STATE 8-Bit Universal I/O Shift 3-56 • • • • • 

Registers 
DM85S50 6-Bit Shift Registers 3-60 N/A • N/A 
DM7551/DM8551 TRI-STATE 4-Bit D Type Registers 3-62 • • • • • 
OM75L51/DM85L51 TRI-STATE 4-Bit D Type Registers 3-62 • • • • • • 
DM7552/DM8552 TRI-STATE Synchronous Counters/Latches 3-64 • • • • • 
DM75L52/DM85L52 TR I-STATE Synchronous Counters/Latches 3-64 • • • • • • 
DM7563/bM8553 TRI-STATE 8-Bit Latches 3-70 .. • • • • 
DM7554/DM8554 TRI-STATE Synchronous Counters/Latches 3-64 • • ., • • 
DM75L54/DM85L54 TRI-STATE Synchronous Counters/Latches 3-64 • • • • • • 

3-iii 



~ Proprietary Table of Contents 

Page 
Package 

Device No. Description J N W 
No. 

Mil Com I Mil Com I Mil Coml 

DM7555/DM8555 TR I-STATE Programmable Decade Counters 3-72 • ., • • • 
DM7556/DM8556 TR I-STATE Programmable Binary Counters 3-72 • • • • • 
DM7560/DM8560 Synchronous 4-Bit Up/Down De,cade 3-76 • • '. • • 

Counters 
DM75L60/D~85L60 Synchronous 4-Bit Up/Down Decade 3-76 • , • • • • • 

Counters 
DM7563/DM8563 Synchronous 4-Bit Up/Down Binary 3-76 • • • • • 

Counters 
DM75L63/DM85L63 Synchronous 4-Bit Up/Down Binary 3-76 • • • • • • 

Counters 
DM75S68/DM85S68 64-Bit Edge-Triggered Registers 3-82 D D • N/A 
DM7570/DM8570 8-Bit Serial In/Parallel Out Shift Registers 3-86 • • • • • 
DM7573/DM8573 1024-Bit Field Programmable Read Only 3-89 • • • N/A 

Memories 
DM7574/DM8574 TR I-STATE 1024-Bit Field Programmable 3-92 • • • N/A 

Read Only Memories 
DM7575/DM8575 Programmable Logic Arrays 3-95 • • • N/A 
DM7576/DM8576 Programmable Logic Arrays 3-95 • • • N/A 
DM7577/DM8577 256-Bit Programmable Read Only Memories 3-101 • • • N/A 
DM7578/DM8578 TRI-STATE 256-Bit Programmable Read 3-104 • • • N/A 

Only Memories 
DM8581 TRI-STATE 16k Read Only Memories 3-107 D • N/A 
DM7590/DM8590 8-Bit Parallel In/Serial Out Shift Registers 3-110 • • • • • 
DM7595/DM8595 4096-Bit Read Only Memories 3-113 • • • N/A 
DM7596/DM8596 TRI-STATE 4096-Bit Read Only Memories 3-116, • • • N/A 
DM7597/DM8597 TRI-STATE 1024-Bit Read Only Memories 3-119 • • • N/A 
DM7598/DM8598 TRI-STATE 256-Bit Read Only Memories 3-122 • • • N/A 
DM759€l/DM8599 TRI-STATE 64-Bit Random Access Memories 3-127 • • • N/A 
DM,7613/DM8613 Quad Gated Flip-Flops 3-40 • • • • • • 
DM76L 13/DM86L 13 Quad Gated Flip-Flops 3-40 • • • • • • 
DM76L24/DM86L24 TRI-STATE Magnitude Comparators with A 3-131 • • • • • • 

,Almost' Equal B 
DM76L25/D'M86L25 TRI-STATE 7-Segment to BCD Decoders 3-134 • • • • • • 
DM76L70/DM86L70 8-Bit Serial In/Parallel Out Shift Registers 3-86 N/A N/A • • 
DM76L75/DM86L75 Presettable Decade Counters 3-137 • • • • • • 
DM76L76/DM86L76 Presettable Binary Counters 3-137 • • • • • • 
DM7678/DM8678 7 by 9 Character Generators 3-140 • • • N/A 
DM7679/DM8679 7 by 9 Character Generators 3-14-0 • • • N/A 
DM76L90/DM86L90 8-Bit Parallel In/Serial Out Shift Registers 3-110 • • • • • • 
DM76L93/DM86L93 Binary Counters 3-142 • • • • • • 
DM76L97/DM86L97 TRI-STATE 1024-Bit Read Only M~mories 3-144 • • • • • • 
DM76L99/DM86L99 TR I-STATE 64-Bit Random Access Memories 3-148 • • • • • • 
DM7795/DM8795 4096-Bit Read Only Memories 3-113 • • • N/A 
DM7796/DM8796 TRI-STATE 4096-Bit Read Only Memories 3-116 • • • N/A 
DM 7853/DM8853 Dual Retriggerable R_esettable M.onostable 3-151 • • • • • • 

Multivibrators 
DM7875A/DM8875A TRI-STATE 4-Bit Parallel Binary Multipliers 3-154 • • • N/A 
DM7875B/DM8875B TRI-STATE 4-Bit Parallel Binary Multipliers 3-154 • • • N/A 
DM8898 TRI-STATE BCD to Binary Converters 3-156 N/A • N/A 
DM8899 TRI-STATE Binary to BCD Converters 3-156 N/A • N/A 
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~ Proprietary DM80L06 

Quad 2-lnput NAND Gates with Resistive PulJ Up 

General Description 

These quad two-input NAND gates feature internally
connected, 20 k.ll. pull-Up resistors on the outputs. The 
pinout is the same as the very popular DM54L03/ 
DM74L03, and these devices provide the same "one
tenth-power technology" as well. 

Connection Diagram 

Vee B4 A4 

Features 

• Typical power dissipation 

.' Typical propagation delay 

Y4 B3 A3 Y3 

80L06(N) 

3-1 

12mW 

115 ns 



~ Proprietary DM80L06 

Elect~ical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM80L 

PARAMETER CONDITIONS LOS UNITS 

MIN TYP(l) MAX 

VIH High Level Input Voltage 2 V 

Vil Low Level Input Voltage OJ V 

10H High Level Output Current 200 IlA 

VOH High Level Output Voltage Vee = 5.0V, V'L = 0.7V, IOH = lOOIlA 2.0 2.5 V 

10l Low Level Output Current 3.S mA 

VOL Low Level Output Voltage Vee = Min, IOL = Max, V ,H = 2V 0.4 V 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 100 IlA 

IIH High Level Input Current Vee = Max, V, = 2.4V <1 10 IlA 

III Low Level I nput Current Vee = Max,V, = 0.3V -0.12 --0.18 mA 

los Short Circuit Output Current Vee = Max --0.17 -0.25 --0.33 mA 

ICCH Supply Current (Total with Outputs High) Vee Max, V, = 0 0.48 0.8 mA 

lecl Supply Current (Total with Outputs Low) Vee = Max, V, = 5V 2.38 3.68 mA 

Notes 
111 All typical values are at VC.C =5V, T A = 25"C. 

Switching Characteristics vee = 5V, TA = 25°C 

DM80L 

PARAMETER FROM TO CONDITIONS L06 UNITS 

MIN TYP MAX 

tPLH Propagation Del·ay Time, Low-to-High Level Output Input Output CL =15pF 193 290 ns' 

tpHl Propagation Delay Time, High-to-Low Level Output Input Output RL = 4 k.l1 37 56 ns 

3·2 



~. Proprieta.ry DM70/DMS090 ,91,92 

DM7090/S090 Quad Inverter plus Dual 2-lnput NAND Gates 
DM70911S091 Quad 2-lnput NAND Buffers 
DM7092/S092 Dual 5~lnput NAND Gates 

General Description 

DM7090/DM8090 

These devices optimize the flexible utilization of the 
popular 16-pin package by providing two, 2-input NAND 
gates plus four inverters in the same package. The 
electrical specifications are completely compatible with 
all series 54/74 devices. 

DM7091/DM8091 

These devices provide four, 2-input NAND buffers in 
the same package, each with a fan-out of 30 standard 
TTL loads. These devices are very similar to the popular 
DM5437/DM7437; however, the DIP pinout is the same 
as the 5401/7401, whereas the DIP pinout of the 
5437/7437 is the same as the 5400/7400. 

Connection Diagrams 

A1 B1 Y1 A2 Y2 A3 Y3 GNO 

7090/8090(J), (N), (W) 

vee Y2 E2 

A1 B1 C1 

02 

01 

DM7092/DM8092 

These devices provide two, 5-input NAND gates in the 
same package. Their primary advantage is that they fill a 
product void in the popular DM5400/DM7400 family. 
The electrical specifications are completely compatible 
with the series 54/74 devices. 

Features 

• Typical propagation delay 

• Typical power dissipation 
DM7090/DM8090 
DM7091/DM8091 
DM7092/DM8092 

Y4 

14 

Y1 

B4 

A1 

A4 GNO 

81 Vee 

B3 

A2 

7091/8091(J1. (N), (W) 

C2 82 A2 

10 

E1 Y1 GNO 

A3 

11 ns 

115 mW 
155mW 
35mW 

Y3 

Y2 

7092/8092(J), (N), (W) 

3-3 



~ Proprietary DM70/0M8090 .91;92 
EleCtrical.Characteristics over recommended operatingfree-aif ternperaturer~rige (~nless bth~rwise noted) 

I 
.' 

DM70/80 """ 

"PARAMerER CONDJTlON~ 90 91 92 UNITS 

MIN T'VP(1) "MAX MIN TYP(1) "MAX MIN" TIP(1) MAX 

V,H High level Input Voltage 2 2 2 V 

V,l Low Level Input Voltage 0.8 0.8 0:8" V 

V, Input Clamp Voltage Vee == Min, It' == -:-12 rnA, TA:= 25°C -1..5" -1.5 -1.5 V 

10H High Level Output Current . ;-400 -1200 -400 p.A 

. \ VOH High Level 'Output Voltage Vee == Min, V 1L = O.8V, IOH'= Max 2.4 2.4 2:4 V 

10l Low ~evel Output Current 16 48 16 rnA 

VOL Low Level Output Voltage . Vee = Min, V 1H = Z.OV,IOL "" Max 0.4 0.4 0.4 V 

I, Input Current at Maximum 
Vee = Max, V, = 5.5V 

Input Voltage 
1 1 1 rnA 

I'H High Level Input Current Vee = Max, V, = 2.4V 40 40 40 p.A 

I'l low Level Input Current Vee = Max, V, = OAV -1.6 -1.6 -1.6 rnA 

los Short Circuit Output Current Vee" Max(2) -18 ~55 -18 -70 -18 .. 
-55 rnA 

ICCH Supply Current 
Vee = Max, V .. =0 

(Total with Outputs High) 
11 15 3.6 rnA 

lecl Supply Current 
Vee = Max, V, = 5.0V 31 46 10.2 rnA 

(Total with Outputs Low) 

Notes 
(1) All typical values are at Vee= 5V, TA = 25°e. 
(2) Not more than one output should be shorted at a time. 

Switching Chara'cteristics Vcc~5V,TA=25°C 

DM70/80 

PARAMETER FROM TO CONDITIONS 90 91 92 UNITS 

MIN TVP MAX MIN TYP MAX MIN TYP MAX 

tplH Propagation Delay Time, 
Input Output 13 26 13 22 13 25 

Low-to-High Level Output 
ns 

e L = 15 pF 

tPHL Propagation Delay Time, RL = 400n 

High-to-Low Level Output 
Input Output 9 15 8 15 8 15 ns 

, 

" 3·4 



.~ Proprietary 

General Description 

The DM7093/DM8093 and DM7094/DM8094 are quad 
two-input buffers which accept normal TTL or DTL 
input levels; and have outputs which provide either 
normal low-impedance TTL characteristics, or a high
impedance third logic state. One of the two inputs 
to each buffer is used ~s a control line to gate the 
output into the high-impedance state. The other input 
simply passes the non-inverted data through the buffer. 
The DM7093/DM8093 provides the high-impedance 
state when a high logic level is applied to the control 
input, . the DM7094/DM8094 when a low logic level 
is applied to the control input. The low output imped
ance of these devices provides good capacitive-drive 
capability and rapid transition from the low to the 
high ·Iogic levels, thus assuring both speed and waveform 

Connection Diagrams 

Vee C4 A4 V4 C3 A3 Y3 

14 13 12 11 10 

Cl Al VI C2 A2 V2 GND 

7093/B093(JI, (N!. (WI 

Truth Tables 

DM7093/DM8093 

DATA CONTROL OUTPUT 

H L H 

L L L 
X H Hi·Z 

3-5 

OM70/0M8093,94 

TRI-STATE Quad Buffers 

. integrity. It is possible to connect as many as 128 
devices to a common bus line, and still have adequate 
drive capability. 

Features 

• Pin equivalent to DM54125/74125 (7093/8093) 
and DM54126/74126 (7094/8094) 

• Up to 128 devices can be connected to a common 
bus line 

• High capacitive-drive capability 

• I ndependent control of each ·buffer 

• Typical propagation delay-12 ns 

Vee C4 A4 V4 C3 A3 V3 

14 13 12 11 10 

Cl Al VI C2 A2 V2 GND 

7094/8094(JI, INI, (WI 

DM7094/DM!!094 • 

DATA CONTROL OUTPUT 

H H H 

L H L 
X L Hi-Z 



~ Proprietary . ' . DM70/DM8093,~~ • < 

Electrical Charaqteristics ·over recommended operating free-air temperature range (unless. otherwise noted) 

DM70 DMBO 

PARAMETER CONDITIONS 93,94 93,94 UNITS 

MIN TYP(ll MAX MIN TYP(ll MAX: 

VIH High Level Input Voltage 2 2 ., V 1'--
VIL Low Level Input Voltage 0.8 ·0.8' V 

VI Input Clamp Voltage Vee: Min, I, : -:12 mA ·-1.5 -1.5 V 

10H High Level Output Current -2.0 -5.2 rnA 

VOl< High Level Ou·tput Voltage Vee"" Min, VIH = 2V 
2.4 3.4 2.4 3.1 V 

V1L = O.B\!; "O,H = Max 

10L Low L~vel ,Output Current 16 16 rnA 

VOL Low Level Output Voltage Vee = Min, V 1H = 2V 

V'L :0.8V, 10L: 16mA 
'0.4 0.4 V 

1010FFI Off-State (High, Impedance Statel Vee = Max, V ,H : 2V I Vo = O.4V -40 ·-40 

Output Current V,L : 0.8V I Vo - 2.4V 40 40 
I1A 

II Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 1 mA 

IIH High Level Input Current Vee: Max, V, : 2.4V 40 40 I1A 

·IIL Low Level I nput Current Vee = Max, V, : O.4V -1.6 -1.6 mA 

loS Short Circuit Output Current Vee: Max(21 -30 -70 -28 -70 rnA 

ICCH Supply Current (Total, Outputs Highl Vee = Max 32 54 32 54 rnA 

ICCl Supply Current (Total, Outputs Low) Vee = Max 36 62 36 62 rnA 

Notes 

(11 All typical values are at V CC = 5V, T A ~ 25° c. 
(21 Not more than one output should be shorted at a time. 

Switching Characteristics V cc =5V,TA =25°C 

DM70/80 DM70/80 

PARAMETER CONDITIONS 93 94' UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, 
10 

Low-ta-High Level Output 
15 10 15 ns 

(tPHL Propagation Delay Tirne, 
12 18 12 18 CL : 50 pF, RL : 400n ns 

High-ta-Low Level Output 
( 

tZH Output Enable Time to High Level 12 18 13 19 ns 

tZL Output Enable Time to Low Level 16 25 16 25 ns 

tHZ Output Disa~le Time from High Level 5 
CL :!i pF, RL = 4000 

8 10 16 ns, 

tLZ Output Disable Time from Low Level: 9 14 14 20 ns 

.. , 
,. 

, 
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~ Proprietary OM70/0M8095,L95,96,L96,97,L97,98,L98 

General Description 

These devices provide six, two-input buffers in each 
package_ Both the standard (7400 compatible) TTL 
technology, and the "true tenth-power" (74L com
patible) low power versions are available for each of the 
four types_ One of the two inputs to each buffer is used 
as a control line to gate the output into the high· 
impedance state, while the other input passes the data 
through the buffer. The 95 and 97 present the true data 
at the outputs, while the 96 and 98 are inverting_ On the 
95 and 96 versions, all six control lines for TRI
STATE enable are common in a single line. On 'the 
97 and 98 versions, four buffers are enabled from a 
common line, and the other two buffers from a separate 
common line. In all cases, the outputs are placed in the 
TRI-STATE condition by applying a high logic level to 

Connection Diagrams 

Gl Al 

vee G2 

16 15 

ill Al 

VI A2 V2 A3 

7095(J), (W); 8095(J), IN), (W); 
70L95/80L95(J), (N), (W) 

A6 Y6 A5 V5 

14 12 11 

Yl A2 Y2 A3 

7097(J), (W); 8097(J), (N), (W); 
70L97/80L97(J), (N), (W) 

V3 GND 

A4 V4 

10 

Y3 GND 

Truth Tables (Each Driver) 

95,1..95 96, L96 

INPUTS OUTPUT INPUTS OUTPUT 

G1 G2 A Y G1 G2 A Y 

H X X Hi-Z H X X Hj-Z 

X H X Hj-Z X H X Hj-Z 

L L H H L L H L 

L L L L L L L H 
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TRI-STATE Hex Buffers 

the control pins. With either the standard TTL or the low 
power versions of these circuits, it is possible to connect 
over 100 like devices to a common bus line and still 
have adequate drive capability. 

Features 

TYPE 
TYPICAL POWER 

DISSIPATION 

TYPICAL PROPAGATION 

DELAY 

95,97 325niW 12 ns 

L95, L97 20 mW 34 ns 

9G, 98 295 mW 11 ns 

L9G, L98 15 mW 31 ns 

• Pin equivalent to DM54365 (95), DM54366 (96), 
DM54367 (97), DM54368 (98) 

vee 

61 

vee 

16 

ill 

INPUTS 

G 

H 

L 

L 

il2 

Al 

il2 

15 

Al 

A6 Y6 A5 Y5 

VI A2 V2 A3 

7096(J), (W); 8096(J), (N), (W); 
70L96/80L96(J), (N), (W) 

A6 V6 A5 Y5 

14 13 12 11 

VI A2 Y2 A3 

7098(J), (W); 8098(J), (N), (W); 
70L98/80L98(J), (N), (W) 

A4 Y4 

V3 GND 

A4 Y4 

10 

Y3 GND 

97, L97 98, L98 . 
OUTPUT INPUTS OUTPUT 

A Y G A Y 

X Hi-Z H X Hi-Z 

H H L H L 

L L L L H 



~ Proprietary OM70/0M8095,L95;96,L96,97,L97,98,L98 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM70/80 DM70L/80L : 

PARAMETER CONDITIONS 95,96,97,98 L95, L96, L97; L98 UNITS 

MIN TYP(1) MAX MIN 'TYP(l) MAX 

V'H High Level Input Voltage 2 2 V 

V'L Low Level Input Voltage 0.8 0.7 V' 

V, I nput Clamp Vol,tage Vee = Min, II =- -12 rnA -1.5 -1.5 V 

10H High Level Output Current DM70 -2.0 -1.0 
rnA· 

DM80 5.2 1.0 

VOH High Level Output Voltage Vee ~ Min, V 1H = 2V 

V1L = Max, IOH = Max 
2.4 3.1 2.4 V 

10L Low Level Output Cur'rent DM70 .'- 32 2.0 
rnA 

DM80 32 3.6 

VOL Low Level OutputVolta~ Vee = Min, V 1H = 2V DM70 0.4 0.3 
V 

V 1L = Max, tOL = Max DM80 0.4 0.4 

'OIOFF) Off·State (High-Impedance Vee:::: Max Vo = 0.3V -10 
State) Output Current V'H = 2V Vo =O.4V -40 I'A 

V 1L ::: Max Vo = 2.4V 40 10 

.1, 'Input Current at Maximum 
Vee = Max, VI = S.5V 

Input Voltage 
1 1 rnA 

I'H High Level Input Current Vee = Max, VI = 2.4V 40 10 I'A 

I'L Low Level I nput Current 
Both G I nputs at 2V 

V, = 0.3V -10 
I'A 

A Input 
V, = 0.5V -40 

V, = 0.3Y -{l.18 
Vee = Max Both G Inputs at O.4V 

V, = 0.4V -1.6 
t-- rnA 

G Input 
V, - 0.3V -0.18 

V , .=O.4V -1.6 

los Short Circuit Output Current Vee = Max(2) -40 -115 -3 -15 rnA 

ICC Supply Current 95,97 65 85 4.0 5.8 
Vcc ""Max, 

I 
rnA 

96,98 59 77 3.0 4.5 
-

Notes 
(1) All typical values are at Vee = 5V, TA = 25°C. 

(2) Not more than one output should be shorted at a time, and for the DM70/DMB095, 96, 97,98 duration of short circuit should 

not exceed one second. 

Switching Characteristics vee = 5V, TA = 25°C 

DM70/80 DM70L/80L 
CONDITIDNS 

PARAMETER 
95,97 96,98 L95, L97. L96, L98 

UNITS 

BOTH STD. 
LOW 

TYP MAX TYP MAX TYP MAX TYP MAX 
POWER 

tpLH Propagation Delay Time, 
10 16 11 17 30 60 26 48 

,.Low-to·High Level Output 
ns 

tpHL Propagation Delay Time, 

High·to·Low Level Output 
14 22 10 16 37 75 35 53 ns 

Output Enable Time to 
CL = 50 pF 

tZH 
35 35 96 42. 90 21 21 47 n~ 

High Level 
RL = 400l! RL = 4 kl! 

tZl Output Enable Time to' 
24 37 24 37 21 45 42 75 ns 

Low Level 

tHZ Output Disable Time 
6 11 6 11 47 90 25 43 

from High Level 
ns 

CL = 5 pF 
tLZ Output Disable Time 

16 27 16 27 30 63 34 63 
from Low Level 

ns 
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~ Proprietary 

General Description 

These devices provide four, two-input NAND buffers in 
each package_ They accept normal TTL or DTL input 
levels, and have outputs which provide either normal 
low-impedance TTL characteristics, or a high-impedance 
third logic state. There are two independent disable 
lines, each of which controls two gates. When the disable 
input is taken to a high logic level, the outputs go into 
the high-impedance state. The low output impedance of 
these devices provides good capacitive-drive capability 
and rapid transition from the low to the high logic levels, 
thus assuring both speed and waveform integrity. 

Connection Diagram 

vee B4 A4 V4 

AI 81 VI A2 

DM70/DM8099 

TRI-STATE Quad 2-lnput NAND Buffers 

Features 

• Combines logic gating with TRI-STATE outputs 

• Typical propagation delay 9 ns 

• High capacitive-drive capability 

• Up to 128 devices can be connected to a common 
bus line 

'3 A3 V3 il2 

'2 Y2 GND 

7099/8099IJ), IN), IW) 

Truth Table 

DISABLE INPUTS OUTPUT 

G A B Y 

L L H H 

L .H L H 

L L L H 

L H H L 

H X X Hi-Z 
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.~ .. Proprietary OM70/0M8099 

Electrical Characteristics Over recommended operating free-air temperature range (unless otherwise noted) 

DM70 DMSO 

PARAME:rER CONDITIONS 99 99 UNITS 

MIN TYP(1) MAX MIN TYP(1J MAX 

V'H High Level Input Voltage 2 2 V 

V'L Low Level "Input Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee = Min, II = -12 m~ -1:5 -1.5 V 

JOH High Level Output Current -2.0 -5.2 mA 

VOH High Level Output Voltage Vee == Min, V 1H == 2V 
2.4 2.4 V 

V1L :'O.SV, IOH ,,; Max 

10L Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee == Min; V 1H = 2V 

V'L = O.BV, 10L = 16 mA 
0.4- 0.4 V 

1010FFI Off,!)tate (High-Impedance State) Vee == Max. V 1H = 2V I Va ,;O.4V -40 -40 

Output Current V'L = 0.8V I Vo =2.4V 40 40 
IlA 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5,5V 1 1 mA 

I'H High Level Input Current Vee = Max, V, = 2.4V 40 40 IlA 

,I'L Low Level Input Current I I G Input at 2V, V, = 0.4V -40 -40 IlA 
Either Data I "put 

Vee = Max I G Input at OAV, V, = O.4V -1.6 -1.6 

I G Input 
mA 

I V, = 0.4V -1.6 -1.6 

loS Short Circuit Output Current Vee = Max'(2) -25 -70 -25 -70 mA 

Icc Supply Current Vee == Max 35 35 mA 

Notes 
(1) All typical values are at VCC = 5V, T A = 25"C. 
(2) Not more than one output should be shorted at a time. 

Switching Characteristics vee ;5V, T A = 25°C 

DM70/80 

PARAMETER cONDITlONS 99 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, Low-to·High Level Output 10 15 ns 

tpHL Propaaation Delay Time, High-to-Low Level Output 8 15 ns 
CL = 50pF, RL =4oon 

tZH Output Enable Time to High Level 13 20 ns 

tZL Output Enable Ti~e to Low Level 13 20 ns 

tHZ Output Disable Time from High Level' 4 7 ns 
e L = 5 pF, RL = 400" 

ILZ Output Disable Time from Low Level 11 17 ns 

/ I, 

3-10 



',,~' Proprietary 

General Description 
These data' seiectors/multiplexers contain full on-chip 
binary decoding to select one-of-eight data sO,urces, and 
feature a strobe-controlled TRI-STATE output. The 
strobe must be at a low logic level to enable these 
device,s. The TRI-STATE outputs permit direct connec
tion to a common bus. When the strobe input is high, 
both outputs are in a high-impedance state in which 
both the upper and lower transistors of each totem-pole 
output are off, and the output neither drives nor loads 
the bus significantly. When the strobe is low, the 
outputs are activated and operate as standard TTL 

, totem-pole outputs. 

To minimize the possibility that two, outputs will 
attempt to take a common bus to opposite logic levels, 
the output control circuitry is designed so that the 
average output disable' tl me is shorter than the average 
output enable time. 

Connection Diagra!'" 
DATA INPUTS 

- Vee 04 06 06 

1,6 15 ,. 13 

,..-

1 2 3 4 

01 

12 

5 

. 
A 

11 

6 

DATA SELECT 

10' 

-:-

1 

, 
c 

9 

19 

03 02 01 DO V W STROBE GND 
~--~--~~~ ~ 

DATA INPUTS OUTPUTS 

7121(J}, (W); B121(J), IN}, (W) 

Logic Diagram 
STROBE 111 

'IENABlEI 
DO 141 

., 131 

02 
121 

OJ 
111 

DATA 
INPUTS D4 1151 

05 1141 

01 1131 

01 1121 

.. " I A 1111 

,1101 
SELECT. I , 

IIINARVI 

C 191 
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DM711DM8121 

TRI-STATE ,Data Selectors/Multiplexers 

Features 

• TRI-STATEversionsofDM54174151 

• Interface directly with system bus 

• Perform parallel:to-serial conversion' 

• Permit multiplexing from N-lines to one line 

• Complementary outputs provide true and inverted 
'data 

• Pin equivalent DM54251/DM74251 

MAX NO. 
TYPICAL 

TYPICAL 
TYPE OF COMMON 

PROP 
POWER 

OUTPUTS 
DELAY TIME 

DISSIPATION 
(DTOY) 

OM7121 49 17 ns 155mW 
OM8121 129 17 ns 155mW 

Truth Table 

INPUTS OUTPUTS 

SELECT STROBE 
Y W 

C B A S 

X x X H Z Z 
-

L L 'L L DO DO 

L L H L 01 01 

L H L L 02 52 
L H H L 03 OJ 
H L L' L 04 54 
H L H L 05 55 
H H L L 06 06 
H H H L 07 57 

H = High Logic Level, L = Low Logic Level 
X = Don't Care, Z = High Impedance (Off) 

~O, 01 ... 07 =, The level of the respective 0 input. 



.~ Proprietary DM711DM8121 

Electrical Characteristics over recommended 'operating;free-air temperature range (unless otherwise noted) 

DM71181 

PARAMETER CONDITIONS 21 UNITS 

MIN TYP(11 MAX 

V'H High'Level I nRut Voltage ,2 V 

V'l Low Level Input Voltage 0,8 V 

V, Input Clamp Voltage Vee = Min, I, =-12mA -1.5 V 

10H High Level Output Current I DM54 -2 
mA 

I DM74 5.2 

VOH High Level Output Voltage Vee = Min, V,,; = 2V , 
2A V 

V'L =0,8V. IOH = Max 

10l Low LeY,el Output Current 16 mA 

Val Lqw Level Output Voltage Vee = Min, V'H = 2V 
OA V 

V'L =0,8V. 10L = 16 mA 

1010FFI Off·State (High·lmpedance State) Vee = Max I Vo '= 0:4V -40 

Output Current V1H = 2V I Vo - 2,4V 40 
i'A 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5,5V 1 mA 

I'H High Level Input Current Vee = Max, V, = 2AV 40 i'A 

I'l Low Level Input Current Vee = Max, V,=OAV -1.6' mA 

los Short Circuit Output Current Vee = Ma~(2) -18 -55 mA 

Icc Supply Current Vee = Max(3) 31 51 mA 

Notes 
(1) Ali typical values are at VCC = SV. TA = 2 SoC. 

(2) Not more than one output should be shorted at a time. 
(3) All inputs at 4.5V and all outputs open. 

( 

Switching Characteristics vee = 5V, T A ,= 25°c 

DM71/81 

PARAMETER 
FROM TO 

CONDITIONS 21 UNITS 
(INPUT) (OUTPUT) 

MIN TYP MAX 

tpLH Propagation Delav Time, 
22 36 ns 

Low-ta-High Level Output A, B,ore 

(410vels) 
y 

tpHL Propagation Delay Time l 
23 36 ns 

High-te-Low Level Output 

tplH Propagation Delay Time. 
18 29 ns 

Low-ta-High Level Output A, B.orC 

(3 levels) 
W 

tPHl Propagation Delay Time, 
16 27 ns 

High-te-Low Level Output 

tpLH Propagation Delay Time, 
17 28 ns 

Low-to-Hi'gh Level Output 
Y 

tpHL Propagation Delay Time, CL = 50 pF 
18 28 ns 

High-ta-low Level Output RL = 400n 

tpLH Propagation Delay Time, 
Any D 

'11 15 ns 
Low-ta-High Level O,...utput 

W 
tpHL Propagation Delay Time, 

10 15 ns 
High-ta-low Level Output 

tZH Output Enable Time to High Level 15 27 ns 
Y 

36 tZl Output Enable Time to low Level 18 ns 

tZH Output Enable Time to High Level 15 27 ns 
W 

tZl Output Enable Time to Low Level 19 38 ns 
Strobe 

tHZ Output Disable Time from High Level 4 8 ns 

,Output Disable Time from Low Level 
Y 

'tlZ C:L = 5 pF 14 23 ns 

tHZ Output Disable Time from High Level RL = 400n 4 8 ns 

tlZ 
W 

Output Disable Time from Low I:-evel 15 23 ns 

3-12 



~ Proprietary 

General Description 

These devices contain four, two-input multiplexers with 
common input select logic and common output disable 
circuitry. The [)M71 L22/81 L22 provides conventional 
totem-pole output TTL construction; whereas the 
OM7123/8123 and the DM71 L23/81 L23 provide both 
conventional TTL outputs and TRI'STATE outputs. 
When the enable/strobe input is at a low logic level, 
the outputs of all devices are conventional TTL. However, 
when the enable/strobe input is raised to a high logic 
level, the outputs of the DM71 L22/81 L22 go to the low 
logic state, and the outputs of the OM7123/8123 and 
OM71 L23/81 L23 go to the high-impedance third state. 
These devices provide the designer with TRI-STATE 
and/or low power pin/pin replacements for the popular 
9322 and 54/74157 multiplexers. 

Connection Diagram 

INPUTS 
STROBE r * 

DM71/DM81l22,23,l23 

Quad 2-lnput Data Selectors/Multiplexers 

Features 

• Pin equivalents popular 9322 and 54/74157 multi
plexers 

• Both conventional TTL and TRI-STATE outputs 
available 

• Both conventional TTL and "one-tenth-power tech
nology" available 

TYPICAL 
TYPICAL 

TYPE 
PROPAGATION DELAY 

POWER 

DISSIPATION 

7123/8123 9.5 ns 200mW 

71 L22/81 L22 40 ns 15mW 

71 L23/81 L23 40 ns 20mW 

INPUTS 

OUTPUT ,.-, -----~ 
G A4 B4 Y4 AJ BJ 

OUTPUT 
V3 

Truth Tables 

L22 

STROBE SELECT 

L L 

L L 

L H 

L H 

H X 

S 
SELECT 

INPUTS 

A B 

L X 

H X 

X L 

x H 

X X 

15 14 13 12 11 

J 4 5 

Al Bl VI A2 B2 '-' --v-. --' OUTPUT '-' --.--~ 
INPUTS l~jPUTS 

10 

V2 
OUTPUT 

71 L22/81l22(J), (N), (WI; 7123(J), (W); 
8123(J), (N), (W); 71L23/81L23(J), (N), (W) 

OUTPUT 
ENABLE 

Y 

L .. L 

H L 

L L 

H L 

L H 
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23, L23 

INPUTS OUTPUT 
SELECT 

A B Y 

L L X L 

L H X H 

H X L L 

H x H H 

X X X Hi·Z 



E1ectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted} ~ 
DM71/81 DM71L/81L ." 

PARAMETER CONDITIONS 23 L22 L23 UNITS 
,... 
0 
"0 

MIN TYP(l) MAX MIN TYP(l) MAX MIN TYP(l) MAX ... 
/5' ... 

VIH High Level Input Voltage 2 2 2 V III 

0.8 0.7 0.7 V -< 
VIL Low Level Input Voltage 

VI Input Clamp Voltage Vee = Min, I, = -12 mA, T A = 25°c -1.5 N/A N/A V 

IOH High Level Output Current OM71 -2.0 -Q.2 _ -0.2 
mA 

OM81 -5.2 -Q.2 -0.2 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
2.4 2.4 2.8 2.4 2.8 V 

V'L = Max, IOH = Max 

IOL Low Level Output Current OM71 16 2.0 2.0 
mA 

OM81 16 3.6 3.6 

VOL Low Level Output Voltage Vee = Min, V'H = 2V OM71 0.4 0.15 0.3 0.15 0.3 
V 

V'L = Max, IOL = Max OM81 0.4 0.20 0.4 0.20 0.4 
yo 
... IOIOFFI Off-State (High-Impedance Vee = Max Vo = 0.3V N/A -40 

State) Output Current V'H = 2V Vo = O.4V -40 N/A /lA 

V'L = Max Vo = 2.4V 40 N/A 20 

II Input Current at Maximum 
Vee = Max, V, = 5.5V 1.0 0.1 0.1 mA 

Input Voltage 

IIH High Level I nput Current Vee = Max, V, = 2.4V 40 10 10 /lA 

IlL Low Level Input Current V, = 0.3V -Q.18 -0.18 
Vee = Max mA 

0 V,=O.4V -1.0 -1.6 

los Short Circuit Output Current Vee = Max(2) -30 -50 -70 -3 -9 -15 -3 -9 -15 mA 3: 
" .... 

Ic~ S!JPply Current Vee = Max(3) 40 51 3 4 4 5.3 mA ....... 
0 

Notes 3: 
00 

III All typical values are at V cc = 5V, T A = 25° C. .... 
121 Not more than o)1e output should be shorted at a time. r-

N 
131 ICC is measured with all inputs grounded, and all outputs open. N 

N 
w 
r-
N 
W 

-- ----- ---_._-



Switching Characteristics vee ~ 5V, TA ~ 25°C ~ 
CONDITIONS DM71/81 DM71 L/81 L "D 

PARAMETER FROM TO 23 L22 
... 

L23 UNITS 0 
OM71/81 OM71L/81L 'tl 

MIN TYP MAX MIN TYP MAX MIN TYP MAX ... 
(ii' 
~ 

tpLH Propagation Delay Time. Q) 
Data Output 4 8 15 20 40 80 20 40 80 ns -< Low-to-High Level Output 

tpHL Propagation Delay Time, 

High-to-Low Level Output 
Data Output 5 11 18 20 40 80 20 40 80 ns 

tpLH Propagation Delay Time, 
Strobe Output N/A 30 60 120 N/A ns 

Low-to-High Level Output 

tpHL Propagation Delay Time, 
Strobe Output N/A 30 60 120 N/A ns 

High-to-Low Level Output CL ~ 50 pF CL ~ 50 pF 

tpLH Propagation Delay Time, RL ~ 400Q RL~4kQ 
Select Output 5 15 23 35 70 140 35 70 140 ns 

Low-to-High Level Output 

'-f' 

tpHL Propagation Delay Time, 
Select Output 8 17 24 25 50 100 25 50 100 ns 

High-to-Low Level Output 

'" tZH Output Enable Time to 
9 18 25 N/A 15 30 60 ns 

High Level 

tZL Output Enable Time to 
10 23 30 N/A 20 35 70 ns 

Low Level 

tHZ Output Disable Time 
4 11 N/A 15 • 30 60 7 ns 

from High Level CL ~ 5 pF CL ~ 5 pF 

tLZ Output Disable Time RL ~ 400Q RL ~ 4 kQ 
N/A 35 150 0 9 19 27 75 ns 

from Low Level 3: 
" ... 
......... 
0 

.3: 
CO ... 
I' 
N 
N 
N 
w 
I' 
N 
W 

----- ---_.- ---



~ Proprietary 

Logic Diagrams 

Vee'" PIN 16 
GNO = PIN 8 

Vee = PIN 16 
GNO = PIN 8 

ENABLE (15) 

Vee = PIN 16 
GNO=PIN8 

84 

(13) 

V4 

V4 

A4 

(14) 

B4 

(131 

L22 

83 

(10) 

V3 

23 

A4 B3 

(14) (101 

L23 

B3 
(10) 

V3 

3-16 

A3 

(11) 

A3 B2 
(11) (6) 

A3 
(11) 

82 

(6) 

V2 

B2 

(6) 

V2 

OM71iOM81L22 ,23 ,L23 

A2 
(5) 

A2 

(5) 

A2 

15) 

Bl 

(3) 

Bl 

(3) 

Vl 

Al 

(2) 

Bl 

(3) 

Vl 



~ Proprietary 

General Description 

These devices offer comparisons to determine equal ity 
between two binary words. The DM7130/DM8130 
compares two ten-bit words, and the DM71S0/DM81S0 
co";'pares two six-bit words. A strobe override is pro
vided on both devices. When the strobe is taken to a 
high logic level, the output is forced to a high logic 
level. The devices also feature open collector outputs for 
expansion. 

Connection Diagrams 

OUTPUT 
M ~ M M ~ ~ M ~ y 

A1 B1 A2 82 A3 83 A4 84 A5 85 STR08E GND 

7130IJ}, IF}; 8130IJ}, IN}, IF} 

Truth Table 

OM71/0M8130.60 

Magnitude Comparators 

Features 

• Typical propagation delay 

• Typical power dissipation 

DM7130/8130 
DM71S0/81S0 

• Open-collector outputs for expansion 

21 ns 

240mW 
205mW 

A1 B1 A2 82 A3 B3 STROBE GNO 

7160IJ}, IW}, 8160IJ}, IN}, IW} 

CONDITION 
STROBE OUTPUT 

s y 

A= B.A* B H H 

A=B L H 

A*B L L 

. 3-17 



~ Proprietary . DM71/DM8130.60 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM71/81 

PARAMETER CONDITIONS 30 60 UNITS 

MIN TVP(H MAX MIN TVP(l) MAX 

VIH High Level I nput Voltage 2 2 V 

VIL Low Level InputVoltage 0_8 O_B V 

VI Input Clamp Voltage Vee = Min, 1,=-12mA 
~1.5 -1.5 V 

TA = 25°C 

IOH High Level Output Current Vee = Min, 

VOH =5.5V 

V ,H = 2V 
100 100 !J.A 

VOH High Level Output Voltage 5.5 5.5 V 

IOL Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee = Min, V'L = O.BV 

IOL = 16 mA 
0.2 0.4 0.2 0.4 V 

II Input Current at Maximum 
Vee = Max, 

Input Voltage 
V, = 5.5V 1 1 mA 

IIH High Level Input Current Vee = Max, VI =2.4V 40 40 !J.A 

IlL Low Level Input Current Vee = Max, V, = OAV -1.6 -1.6 mA 

Icc Supply Current Vee = Max 4B 70 41 60 mA 

Notes 
(I) All typical values are at VCC =5V, TA = 25"C. 

-, 

Switching Characteristics Vcc =5V,TA =25°C 

DM71/81 

PARAMETER FROM TO CONDITIONS 30 60 UNITS 

MIN TVP MAX MIN TVP MAX 

tpLH Propagation Delay Time, 
Data Output 15 25 15 25 

Low-to-High Level Output 
ns 

tpHL Propagation Delay Time, 
Data Output 27 40 27 40 

High-la-Low Level Output 
ns 

CL = 15pF, RL = 400n 
tPLH Propagation Delay Time, 

Strobe Output 9 18 9 18 
Low-to·High Level Output 

ns 

tpHL Propagation Delay Time, 
Strobe Output 20 30 20 30 

High-to-Low Level Output 
ns 

3-18 
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~ Proprietary 

General Description 

The DM7131/DM8131, DM7136/DM8136 compare two 
binary words of two-to-six-bits in length, and indicates 
matching (bit-for-bit) of the two words. Inputs for one 
word are 54/74 series-compatible TTL inputs, where'as 
those of the second word are high-impedance receivers 
driven by a terminated data bus. These bus inputs 
include 0.65V typical hysteresis" which provides l.4V 
noise immunity. The DM7,1311DM8131 has active pull-up 
outputs and goes to the low state upon equality. The 
DM7136/DM8136 has open-collector outputs which go 
to the high state upon equality, and is expandable to n 
bits by coliector·ORing. Both devices have an output 
latch which is strobe controlled., • 

The transfer of information to the output occurs when 
the STROBE input goes from a logic "1" to a logic 

Connection Diagram' 

Vee 8& T& 85 T5 84 14 OUTPUT 

116 15 14 13 12 11 10 9 

-

1 2 3 4 5 • 1 18 
81 T1 82 T2 83 T3 SfR1iB'E' GND 

(BUS INPUT) (TTL INPUT) 

7131 (J), (W); 8131(J), (N), (W); 
1136(J), (W); 8136(J), (N), (W) 

Logic Diagram 

TI~ 

81~ 

I4~, 
84~ 
Ti 1121 

R = High Impedance 
Bus Rsceivtr 

3·19 

DM711DM8131,36 

6-Bit Unified Bus Comparators 

"0" state. Inputs may be changed while the STROBE 
is' at the logic "1" level, without affecting the state of 
the output. These devices are useful as address com
parators in computer systems utilizing unifi'ed data 
bus organ ization. 

Features 

• Low bus input current 

• High bus input noi,se immunity 

• Bus inputs comply with IEEE 488·1975 

• TTL-compatible output 

• Output latch provision 

Truth Table 

OUTPUT 
STROBE 

15J.LA typ 

1.4 typ 

CONDITION 
DM71/8131 DM71/8136 

T = B, T4 B H a,.~, . ON'1 
. 

T=8 L L H 

T*B L H L 

* Latched in previous state 

i--
" I') 
\, 
:.. ~ 
~ J \, ,', J 
\ -1-. 

~ <:', 

(: ;.J 

I 

(') OUTPUT ~ -.. 
~OM7131f 

"(') OUTPUT 
1-
-~ (OM7136) . 

~ 



~ Prop,ietarY DM71/DM8131.36 

EII!.ctrical Chl!racteristics over recommended operating free-air temperature range (unless otherwise noted) 

OM71/S1 

PARAMETER CONDITIONS 31 36 UNITS 

MiN TYPll) MAX MIN TYP!l) MAX 

V,H High Leve! Input Voltage (Ex,?,' Bus I~puts) 2 2 V 

V,L Low Level Input Voltage (Exc. Bus Inputs) 0.8 O.S V 

Vn Positive Going Threshold Voltage OM71 1.40 1.75 2.0 1.40 1.75 2.0 
Vee =c·5V, Bus Inputs 

1.45 
V 

OMSI 1.45 1.75 1.95 1.75 1.95 

VT- Negative Going Thres,hold Voltage OM71 ·0.90 1.10 1.35 0.90 1.10 1.35 
V Vee:::: 5V, Bus Inputs 

OMSI 0.95 1.10 1.30 0.95 1.10 1.30 

V, Input Clamp Voltage Vee =.Min, i , =-12rnA 
-1.5 -1.5 V 

TA = 25°C 

IOH High level Output Gu rrent 'Ycc '" Min t VOH "" S.5V 250 

V ,H = 2V I 400 
JJA 

VOH High Level Output Voltage Vee'" Min, 

V'L = O.SV, 

V ,H = 2V 

IOH '" Max 
2.4 5.5 V 

IOL Low Level Output Current 16 16 rnA 

VOL Low Level Output Voltage Vee"" Min, V ,H = 2V 
0.4 0.4 V 

V'L = O.SV, IOL = 16 rnA 

I, Input Current at Maximum Vee'" Max TTL input 1 1 

1 nput Voltage Strobe 
rnA 

V, = 5.5V , 2 2 

I'H High Level Input Current Vee'" Max TTUnput 40 40 

V, = 2.4V Strobe SO SO 
JJA 

I,L Low Level Input Current Vee ;= Max TTL input -1.6 -1.6 

V,:: O.4V· . Strobe 
rnA 

-2.4 -2.4 

liN Bus Input Current, Vee = Max 15 50 15 50 
V, =4V 

Vee =0 1 50 1 50 
JJA 

los Short Circuit Output Current Vee = Max(2) -1S -55 N/A rnA 

ICC Supply Current Vee = Max 50 74 50 74 rnA 

Notes 
(1) All typieai values are at V CC = 5V. T A = 25° c. 
12) Not more than one output should be shorted at a time. 

, 

Switching Characteristics vee = 5V, T A = 25°C 

OM71/81 

PARAMETER 
FROM TO 

CONOITIONS 31 36 UNITS 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, TTL . 
20 30 Output 20 30 ns 

~ow-to-High Level Output Input 

tpHL Propagation Delay Time, TTL 
Output 

High-to-Low Level Output Input 
20 30 ' 20 30 ns 

tplH Propagation Delay Time, Bus 
·45 30 45 Output 30 ns 

'Low-to~High Level Output Input CL = 15 pF 

tpHl Propagation Delay Time, Sus RL = 400n 
'. 30 Output 45 30 45 ns 

High-to-Low Level Output Input , 

tPLH Propagation Delay Time, Strobe 
20 Output 20 30 30 ns 

Low-to-High Level Output Input 

tpHL Propagation Delay Time, Strobe 
Output 20 20 30 

High-to-Low,LeveIOutput 
30 n, 

Input 
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~: Proprietary 

General Description 

These devices' provide eight,twQ-input buffers in each 
package_ All employ the newest low power-Schottky TTL 
technology. One of the two inputs to each buffer is 
used as a control line to gate the output' into, the high
impedance state, while the, other input passes the data 
through the, buffer. The 95 and 97 present true, data 
at the outputs, while the 96 and 98 are inVerting. On the 
95 and 96 versions, ail eight TRI-STATE enable lines are 
common, with access through a 2-input NOR gate. On 
the 97 and 98 versions, four buffers are enabled from 
one common liM, and the other four buffers are enabled 
from another common line., In all cases the' outputs 
are placed in the TRI-STATE condition by 'applying a 
high logic level to the enable pins. These devices repre
sent' octal, low power-Schottky versions of the very 
popular DM70/8095, 96, 97, and 98 TRI·STATE hex 
buffers. ' ' 

Connection, Diagrams 
~ M ~ ~ n M ~ M n 

GI AI VI A2 V2 A3 V3 A4 V4 GND 

71 LS95/81 LS95(N) 

AI VI A2 V2 ,A3 V3 A4 V4 GND 

71 LS97/81 LS97(N) 

Truth Tables, 
LS95 LS96 

INPUTS OUTPUT INPUTS OUTPUT 

G1 G2 A Y G1 <32 A Y 

H X X Z H X X Z 

X H X Z X H X Z 

L L H H L L H L 

L L L L L L L H 
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DM711 DM81LS95 ,LS9,(),LS97 ,LS98 

TRI-STATE Octal Buffers 
Features 

• Octal versions of popular DM8095, 8Q96, 8097, 
8098 

• Typical power dissipation 
LS95, LS97 
LS96, LS98 

• Typical propagation delay 
LS95, LS97 
LS96, LS98 

• Low power·Schottky, TRI-STATE technology 

80mW 
65mW 

13 ns 
10 ns 

AI VI A2 V2 A3 V3 A4 V4 GND 

71 LS96/81 LS96(N) 

il2 AS YO A7 V7 A6 Y6 'AS 

ill AI VI A2 V2 A3 V3 A4 V4 GND 

71 LS98/81 LS98(N) 

LS97 LS98 

INPUTS OUTPUT INPUTS OUTPUT 
I--::---

G A Y 
I--::---

G A, Y 

H X Z H X Z 

L H H L H L 

L L L L L H, 



~ .. Proprietary DM711 DM81LS95 ,LS96 ,LS97 ,lS99 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM71LS DM81LS 

PARAMETER CONDITIONS LS95, LS96, LS97, LS98 LS95, LS96, LS97, LS96 UNITS 

MIN . TYP(1) MAX MIN TYP(1) MAX 

V'H High Level Input Voltage .2 2 V 

V'L Low level Input Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee = Min, I, = -18 mA -1.5 -1.5 V 

10H High Level Output Current -1.0 -2.6 mA 

VOH High Level Output Voltage Vee;:::: Min,"VIH = 2V I IOH = Max 2.5 2.7 

N/A 
V 

V'L = 0.8V J IOH = SmA 2.4 

10L Low Level OutPut Current 8 16 mA 

VOL Low Le~el Output 'yoltage Vee = Min, V 1H = 2V 

V'L = 0.8V, IOL = Max 
0.4 0.5 V 

10COFFI Off·State (High-Impedance Vee = Max, V ,H = 2V I Vo =O.4V -20 -20 

State) Output Current V'L = 0.8V I Vo = 2.4V 20 20 
J.l.A 

I, Input Current at Maximum 
Vee = Max, V, = 7V 0.1 0.1 rnA 

Input Voltage 

I'H High Level Input Current Vee = Max, V, = 2.7V 20 20 J.l.A 

I'L Low· Level Input Current ~ I Both G Inputs· at 2V I V, = 0.5V -20 -20 J.l.A 
A Input 

Vee = Max I Both G Inputs at 0.4vl V, ,. 0.4V -0.36 -0.36 

G Input I I V, = 0.4V -0.36 
rnA 

-0.36 

los Short Circuit Output Current Vee = Max(2) -30 -60 -130 -30 -ii0 -130 mA 

Icc Supply Current 
Vee = Max 

I 95,97 16 26 16 26 
mA I 96,98 13 21 13 21 

Notes 
(1) All /ypical values are at V CC = 5V, T A = 25° c. 
(21 Not' more than one output should be shorted at a time. and duration of the short circuit should not excee:d one second. 

Switching Characteristics vee = 5V, T A = 25°C 

DM71 LS/81 LS 

PARAMETER CONDITIONS LS95, LS9.7 LS96, LS98 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, 
11 16 6 10 

Low-ta-High Level Output 
ns 

tpHL Propagat~on Delay Time, 
15 22 13 17 

High-ta-Low Level Output CL = 1.5 pF, RL = 2 k!1 ns 

tZH OutPl.)t Enable Time to High Level 16 25 17 27 ns 

tZL Outp·ut Enable Tim~ to low Level 13 20 f6 25 ns 

tHZ Output Disable Time from High Level 13 20 13 20 ns 
CL =5pF, RL =2k!1 

tLZ Output Disable Time from Low level 19 27 18 27 ns 

:' 
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OM72/0MS2.00 

4-Bit Magnitude Comparators 

General Description 

These devices compare two binary words of four bits in 
length; and the outputs indicate 1) word A > word B, 
2) word A < word B, or 3) word A = word B. A strobe 
input overrides all other inputs, and when taken to a high 
logic level, places both outputs in the low state. Com· 
parison of words longer than four bits each may 'be 
accompiished through the use of additional DM7200/ 
DM8200 devices: 

Connection Diagram 

Vee A4 A3 

b4 113 112 
I L 

---c'::: 
I'-' 

..... ~ 
~ ~ IT 

~~ ::n: 
~ 

11 Iz 13 
84 B3 . BZ 

Features 

• Typical power dissipation 

• Typical propagation delay 

OUTPUT 
AZ Al Y STROBE . 

111 110 Is 8 

.....J 

--..: T ~ 

X 
-1--1 . ..... 
oo::FIr 

-;::; .)OJ ;LJ 

/0-

14 15 16 17 
Bl Ne OUTPUT GNU 

X 
A4, 84 are most significant bits. 

7200/8200(JI, iN), (W) 

Truth Table 

INPUTS OUTPUTS 

. CONDITION STROBE X y 

DON'T CARE H L L 

A>B L H L 

A<B L L H 
A=B L H H 
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..- ~ Proprietary 'OM72/0M8200' 

Electrical Charac:teristics over recommended operating free-air temperature range (unless otherwise noted) 

DM72/82 

PARAMETER CONDITIONS 00 UNITS 

MIN TVP(1) 'MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI ,Input Clamp Voltage Vce = Min, II =--J2 mA -1.5 V 

10H High Level Output Current -400 fJ,A 

VOH High Level Output Voltage Vee = Min, V IH = 2\1 
2.4 V 

V IL = 0.8V, IOH =-400fJ,A 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage , Vee = Min, V IH = 2V 
0.4 V 

VIL = 0.8V, IOL = 16 mA 

II Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, VI = 2.4V 80 fJ,A 

IlL Low Level I nput Current Vee = Max, V I =O.4V -3.2 mA 

los Short Circuit Output Current Vee = Max(2) -18 -55 mA 

Icc Supply Current Vee = Max 35 53 mA 

Notes 
111 All typical values are at Vee = 5V, T A = 25'C. 
121 Not more than one output should be shorted at a time. 

Swit~hing Characteristics vee = 5V, T A = 25°C 

DM72/82 

PARAMETER 
FROM TO 

CONDITIONS 00 UNITS 
(INPUT) (OUTPUT) 

MIN TVP MAX 

tpLH Propagation Delay Time, Low-to-High Level Output Data Output 24 40 ns 

tPHL Propa~n Delay Time, High-to-LOW Level Output Data Output CL = 15pF 17 30 ns 

tPLH Propagation Delay Time, Low-to-High Level Output Strobe Output RL =400n 15 27 ns 

,tpHL Propagation Delay Time, High-to-Low Level Output Strobe Output 8 18 ns 

tSETUP Setup Time 10 0 ns 

tHOLO Hold Time 0 -10 ns 

" 
... , 
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~Proprietary DM72/DM8210 .11 

8-Line Data Selectors/Multiplexers 
General Description Features 

These monolithic data selectors/multiplexers co'ntain full • Full on-chip decoding 
" 

on-chip binary decoding to select the desired one of eight 
data sources, The DM7211/8211' have a strobe input, 

Series 54/74 compatible which must be at a low logic level to en'able these devices, • 
A high logic level on the strobe latches'the output in a 
high logic state, regardless of the conditions on the other • Converts parallel data to serial data 
inputs. Depending upon the 3-bit binary number applied 
to the select lines, the non-inverted data present on the 
selected input is passed to the output, The circuit can • One vOlt typical noise immunity 
also be used to convert parallel input data to serial 
output data. If 8 bits of parallel information are applied • Typical propagation delay 22 ns 
to the inputs, and if the binary number's 000 through 1.11 
are sequenced on the select lines, the output will provide 
a'serial presentation of the input bits. • Typical power dissipation 100mW 

Connection Diagrams 

SELECT DATA INPUTS SELECT DATA INPUTS 
INPUT , . 

\ INPUT , . 
\ 

T 
A 1 6 5 4 OUTPUT 

Vr A 7 6 5 4 STROBE OUTPUT 

14 13 12 11 10 9 8 16 15 14 13 12 11 10 • 9 

r-- - -- -
'" 

1 2 3 4 5 6 J: 
1 2 3 4 5 6 r G!: " s C 0 1 2 3 B C 0 1 2 3 

, \ , , . , \ 

,OATA tl'lPUTS 

, . . 
SELECT DATA INPUTS SELECT 

INPUTS 
INPUTS 

721D(J), (W); 821DIJ), (N),IW) 721 W), (W); 82111J), (N), (WI 

Truth Table 

SELECT STROBE 
DATA INPUTS 

INPUTS IDM7211/DM8211 
0 1 2 3 4 5 6 7 

OUTPUT 

'c B A ONLY) 

L L l: L L X X X x :x x x L 

'L L L L H X X X X X X X H 

L L H L X L X X X X x, X L 

L L H L X H X X X X X X H 

L H L L X X L X X X X X L 

L H L L X X H X 'X .x X X H 

L 'H H L X X X L X -X X X L , 
l H H l X X X H X X X X H 

H L l l X X X X L X X X l 

H' L l' L X X X X H X X X H 

H l 8 l X X X X X L X X L 

H L H L X X X X X H X X H 

H" H L l X X X X X X L X l 

H H L L X x, X X X X H X H 

H H H L 
! 

X X x' X x x X l L 

H H H L X X X X X X X H H 
H = High Level 

X X X H X X X X X X x' X H 
L ~ Low, Level 

X = Don't Care 
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~ Proprietary DM72/DM8210,11· 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM72/82 

PARAMETER CONDITIONS 10 11 , UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX .. 
VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

VI Input Clamp Voltage Vee; Min, II ;-.12 mA 
V T A ; 25°C -1.5 -1.5 

10H High Level Output Current -400 -400 J1A 

VOH High Level Output Voltage Vee; Min, 

IOH =-400J1A 

V IH = 2V 
2.4 2.4 V 

IOL Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee; Min, 

IOL=16mA 

VIL ; 0.8V 
0.4 0.4 V 

II Input Current at Maximum 

Input Voltage 
Vee; Max, VI = 5.5V 1 1 mA 

IIH High Level I nput Current Vee = Max, VI=2.4V 40 40 J1A 

IlL Low Level I nput Current Vee; Max, VI ;O.4V -1.6 -1.6 mA 

lOS Short Circuit Output Current Vee = Max(2) -18 -55 -18 -55 inA 

Icc Supply Current Vee = Max(3) 20 33 20 33 mA 

Notas 
(1) All typical values are at Vee = 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time . . 
{3) ICC is measured with all inputs grounded ... 

Switching Characteristics Vee; 5V, T A ~ 25°C 

DM72/82 

PARAMETER FROM TO CONDITIONS 10 11 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, 
Data Output 23 32 23 32 ns 

Low-to-High Level Output 

tpHL Propagation Delay Time, 
Data Output 21 _ 30 21 30 ns 

High-to-Low Level Output 

tpLH Propagation Delay Time, 
Strobe Output N/A 21 30 

Lo';"-to-High Level Output 
ns 

CL = 15 pF,R L = 400n 
tpHL Propagation Delay Time, 

. Strobe Output N/A 19 27 
High-to-Low Level Output 

n~ 

tpLH Propagation Delay Time, 
Select Output 31 43 .31 43 

Low-to-H igh Level Output 
ns 

tpHL Propagation Delay Time, 
Select Output 31 42 31 42 

High-to-Low Level Output 
ns 
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~ Proprietary DM72/DM8210 .11 

Logic Diagrams 
10' 

SELECT C 
CZI .... .... ;:v T -V I 

&Cl1l &)--

Blll.[) ..... 

I -v SELECT 

&110) • 
~-

'---

OUTPUT C91 ~==t4 cal -04 

r-;::= 
C131 1 

3CBI 
..... 3 

SELECT A 

Z 5 I-IZ)---
,C41 

, 

C31 1:::::1.0 
~ DO 

11 

STROBE !!!.[> , 

SElECT .~;P 
.... 

7(14 T -V 7 

&1131 ...... &)--

~ ..... 
..... I V 

SELECT 

• "Z1 ~ . 
"----' 

OUTPUT d4 
C91 

4"'1 

.J.!.!!I' I .... ,....---, 

C&l ..... 
..... 3 

3 

SELECT 

2C61 ~Z}--

1 C41 
~, 

a C31 
..... E::Io 
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~ Proprietary DM72/DM8214.19 

TRI-STATE Data Selec~ors/Multiplexers 

General Description Features 
These devices are the TRI-STATE versions of the very 
popular DM54153 (DM7214) and DM54150 (DM7219) 
data selectors/multiplexers_ They contain full on-chip 
decoding to select the desired data input. The DM7214/ 

• TRI-STATE pin equivalents to popular 54/74 TTL 
devices 

. B214 is a dual, four-line multiplexer, while the DM7219/ 
B219 selects one of sixteen input data lines, depending 
upon the binary number applied to the select inputs. The 
DM7214/B214 has common select lines, which therefore 
select the same input line of both multiplexers. However, . 
the two outputs can be individually controlled by means 
of the separate enable lines; which, when taken to a high 
logic level, places the output in the high-impedance 
TRI-STATE condition. The data at the output of the 
DM7214/B214 is true, whereas the DM7219/B219 is 
inverted. 

Connection Diagrams 

. 

DM7214/B214 - 54153/74153 
DM7219/B219 - 54150/74150 

• Typical propagation delay 
DM7214/BZ14 
DM7219/B219 

• Typical power dissipation 
DM7214/B214 
DM7219/B219 

•. Strobe/enable override 

DATA INPUTS -

DATA INPUTS 

7214(JI, (WI; 8214(JI, (NI, (WI 

DATA INPUTS . SEL.ECT , 
Vee ED . E9 ·E10 E11 E12 Ell E14 E15 A 

L4 

; 

23 22 21 20 19 18 17 16 15 14 13 

r-- -

I 2 3 4' 5 6 7 8 9 10 
11 1'2 

E7 E6 E5- E4 E3 E2 El EO ENABLE- W D GND 
'-------.. • ...--------', OUT DATA 

DATA INPUTS SELECT 

7219(JI, (FI; 8219(JI. (NI, (FI 

3-2B 

13.5 ns 
11 ns 

170mW 
225 mW 



~ Proprietary DM72/DM8214.19 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM72/82 

PARAMETER CONDITIONS 14 19 UNITS 

MIN TVP(l) MAX MIN TVP(l) MAX 

Ii'H High Level Input Voltage 2 2 V 

V,L Low Level Input Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee = Min, I, = -,12 mA -1.5 -1.5 V 

IOH High' Level Output Current IDM72 -2.0 -2.0 

IDM82 
mA 

-5.2 --5,2 

VOH High Level Output Voltage Vee = Min V ,H = 2V 
2.4 204 V - V,L =,0.8V, IOH =- Max 

IOL Low Level Out pot Current 16 16 mA 

VOL Low Level Output Voltage Vee = Min, 

V ,L = 0.8V, 

V ,H = 2V 

10L = 16 rnA 
0.4 004 V 

IOIOFF) Off-State (High·lmpedanee State) Vee = Max 
Va = 0.4V --40 --40 

Output Current V ,H = 2V 
Vo = 204V 040 40 

JJ.A 

V,L = 0.8V 

I, Input Current at Maximum 
Vee =. Max, V, = 5.5V 1 1 mA 

Input Voltage 

,I'H High Level Input Current Vee =- Max, V, '= 204V 40 40 JJ.A 

I,L Low Level Input Current Vee = Max, 'V, =Oo4V '-1.6 -1.6 mA 

los Short Circ-uit Output Current Vee = Max(2) -18 -55 -28 --100 mA 

Icc Supply Gurrent 
Vee = Max(3) 

IDM72 34 56 45 68 

I DM82 , 
rnA 

34 65 45 68 

Notes 
, (11 All typical values are at VCC = 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time, and for the, DM7219/DM8219 dUration of short circuit should not exceed one second. 
(3) ICC is measured with all inputs grounded. 

Switching Characteristics vee= SV, T A ,= 2SoC 

DM72/82 

PARAMETER FROM TO CONDITIONS 14' 19 UNITS 

MIN TVP MAX MIN TVP MAX 

tpLH Propagation Delay Time, 
Data Output 

, Low-to-High Level Output 
15 23 13 20 ns 

tPHL Propagation Delay Time, 
Data Output 12 18 9 14 ii. 

High,-to.Low Level Out'put 

tpLH Propagation Delay Time, 

Low·to·High Level Qutput 
Select Output 20 34 21 35 n. 

Propagation Delay Ti~e, 
CL = 50 pF, RL = 400n 

tpHL 
Select Output 20 34 22 33 n. 

High-to-Low Level Output 

tZH Output Enable Ti me to 
12 18 15 23 n. 

'High Level 

tZL Output Enable Time to 
14 21 17 27 n. 

Low Level ~ 

tHZ Output Disable Time from 
5 10 5 10 ns 

High Level 
CL = 5 pF, RL = 400n 

tLZ Output Di£able. Time from 

low Leve1, 
15 23 21 30 n. 
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~ Proprietary 

Truth Tables 

14 

.. S;;.;E;;.;L;,;;E;,;;C.;"T.;"IN.;"P;.;U;.;T;,;;S+-..:D.;"A;.:T.;"A;.;I.;"N.;"P.;:.U.;"TS~-I ENABLE OUTPUT 

B A CO Cl C2 C3 G Y 

X 

L 

L' 

L 
L 

H 
H 

H 
H 

X 

L 
L 

H 
H 
L 

L 

H 

H 

x x x X 
L X X X 
H X -x X 

X l:. X X 
X H X X 
X X L X 

X X H X 
X X X L 

X X X H 

19 

H 

L 

L 

L 

L 
L 

L, 

L 

L 

Hi-z' 

L 

H 
'L 

H 

L 

H 

L 

H 

DM72/DM8214.19 

SELECT ENABLE DATA INPUTS OUTPUT 

D C BAG EO E1 E2 E3 E4 E5 E6 E7 E8 E9 El0 Ell E12 E13 E14 E15 Y 

x x x X 
L L L L 

L L L L 
L L L H 
L L L H 

L LH L 

L L H L 
L L H H 

L L H H 

L H L L 

L H l L 

L H L H 
L H L H 
L H H L 

L H H L 
L H H H 

L H H H 

H L L L 
H L L L 

H L L H 
H 

H 
H 

H 
H 

H 
H 
H 
H 

H 

H 
H 

'H 

L 

L 

L 

L 

L 
H 

H 

H 

H 

H 

H 

H 
H 

L 

H 
H 

H 

H 

L 

L 
L 

L 

H 

H 
H 

H 

H 

L 

L 

H 
H 

L 

L 
H 

H 
L 

L 

H 

H 

H 

L 
L 

L 
L 
L 
L 
L 
L 

L 

L 

L 

L 

L 

L 

L 

L 
L 

L 
L 

L 

L 

L 

L 

L 
L 

L 
L 

L 

L 
L 

'L 

L 

x x, x X 

L X X X 
H X X X 
X 'L X X 
X H X X 
X X L X 
X X H X 
X X 'x L 

X X X H 

X X X X 
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Logic Diagrams 
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General Description , 

These circuits can be used both tq check for parity and 
to generate a parity bit. When the generation of a parity 
bit is desired, the eight data inputs are· connected to the 
transmission lines. If a low logic level is then connected 
to the parity input, the circuit will generate odd parity. 
The succeeding parity checker. will acknowledge an odd 
number of "1 's" (odd parity) with a low logic level on 
its output. If a high logic level is connected to the parity 

Connection Diagram 

DATA INPUTS 

V,"C 

114 

E' 
X' 

OUTPUT 

13 12 11 

A 

. 
DATA INPUTS 

10 

PARITY 
INPUT 

-

7220/8220(J), IN), (W)· 

Typical Application 

If the control line is a logical "0" the parity generator 
will generate odd parity . The parity checker will 
acknowledge the presence of an odd number of "1 's" 
(odd parity) with a iogical '~O" on its output. 

L""-A ---" 
- B. 

'--c 
'-0 

OUTPUT -

CO!"TROL- P 
L-O-M1-2-20~/O-M-B2-2-0 .. 

AS PARITY GENERATOR 
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DM72/DM8220 

9-Bit Parity Generators/Cbeck~rs 

input of the first parity generator, the parity checker 
will acknowledge even parity with a high logic· level on 
its output, although the output of the parity generator 
will be low.· 

Features 
• Typical propagation delay 
• Typical power dissipation 

Truth Table 

PARITY 

34 ns 
130mW 

INPUT OUTPUT' INPUTS A THRU H 

H L 
Even number of inputs 

are High 

L L 
Odd number of inputs 

. are High 

*Single device 

If the control line is a logical "1" the parity generator 
will generate even parity. The parity checker will 
acknowledgjl the presence of an even number of "1 's" 
(even parity) with a logical "1" on its output. 

l""-A ---., 
.. ---
-

---- 0 
OUTPUT -

OM7220/0MB220 
AS PARITY CHECKER 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM72 DM82 

PARAMETER CONDITIONS 20 20 UNITS 

MIN TYP(l) MAX MIN TYP(1) MAX 

V,H High Level Input Voltage 2 2 V 

V,L Low Level I nput Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee"" Min, I, =-12 rnA 
-1.5 

TA = 25°C 
-1.5 V 

10H High Level Output Current -400 -400 jJ.A 

VOH High Level Output Voltage Vee'" Min, V 1H '" 2V 
.2.4 2,4. V 

V'L = 0.8V, 10H = -4001lA 

10L low. Level Output Current 16 16 mA 

VOL .Low Level Output Voltage Vee = Min, V 1H = 2V 
0.4 0.4 V 

V 1L = O.BV, lo/- = 16mA 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5.5\1 1 1 mA 

I'H High Level Input Current Vee'" Max, V, '= 2.4V 40 40 jJ.A 

I,L Low Level Input Current Vee'" Max, V, = 0.4V -1.6 -1.6 mA 

los Short Circuit Output Current Vcc = Max(2) -20 "55 -18 -ii5 mA 

Icc Supply Current Vee = Max 26 35 26 35 mA 

Notes 

(1) All typical values are at V CC = 5V. T A = 25° c. 
(2) Not more thafl one output should be shorted at a time. , 

.. 
Switching Characteristics vee = 5V, T A = 25°C 

.DM72/DM82 

PARAMETE~· FROM I TO ., CONDITIONS 20 UNITS 

MIN TYP MAX 

tPLH Propag,ation Delay Time. 
Data Inputs Output 36 58 

Low-to-High Level Output 
ns 

~tpHl Propagation Delay Time, 
Data Inputs Output 32 52 

High-to-Low Level Output 
ns 

tplH p,ropagation Delay Time, 
CL =.15 pF, RL ='400n . 

Low-to-High Level Output 
Parity Input Output 21 35 ns 

tpHl Propagation Delay Time; 
Parity Input Output 14 25 

High-to-Low Level Output 
ns 
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Schematic Diagram 

_(7) 

GNO 

DM72/DM8220 
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1-Line to 8-Line Demultiplexers 

General DeScription Features 

These circuits demultiplex a 'data train, and route the 
data to one of eight outputs. The binary code which is 
applied to three address lines determines which unique 
output receives the data. When the data input is at a 
logical "0," only the addressed output will be-a logi!=lll 
"0." When the data input is at a logical "'," all outputs, 
and therefore the addressed output, will be at a 
logical "'." 

• Typical power dissipa_tion 

Connection Diagram 

Truth Table 

• Typical propagation delay 

VIce 
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DATA 
INPUT 
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OUTPUTS 
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Ele<;trical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM72 DM82 

PARAMETER CONDITIONS 23 23 UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

VI Input Clamp Voltage Vee = Min, .. 11 = -12 mA -1.5 -1.5 V 

IOH High Level Output Current -400 -400 IlA 

VOH High Level Output Voltage Vee = Min, V IH = 2V 
2.4 2.4 V 

V IL = 0.8V, IOH = -4001lA 

IOL Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee = Min, 

V IL = 0.8V, 

V IH = 2V 

IOL=16mA 
0.4 0.4 V 

II Input Current at Maximum 

InputVoltage 
Vee = Max, VI = 5.5V 1 1 mA 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 40 IlA 

IlL Low Level I nput Current Vee = Max, V I =O.4V -1.6 -1.6 mA 

loS Short Circuit Output Current Vee = Max(2) -20 -55 --18 -57 mA 

Icc Supply Current Vee= Max 28 41 28 41 mA 

Notes 
(1) All typical values are at Vee = 5V, T A = 25'C. 
(2) Not more than one output should be shorted at a time. 

~ 

Switching Characteristics vee = 5V, T A = 25°C 

DM72/82 

PARAMETER CONDITIONS 23 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, Low-to-High 
26 35 ns 

Level Output 
CL = 15pF, RL = 400[2 

tpHL Propagation Delay Time, High'tn-Low 
24 35 ns 

Level Output 

, 
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TRI-STATE Dual 2/4 Demultiplexers 
General Description 
These circuits route both a data input, as well as its 
complement, to two of four output lines; depending 
upon the binary code applied to 'the address lines. There 
are two separate data lines, separate address lines for 
each, as well as the complement of each data line. Which 
set of address lines is active dependsupon which disable 
line has a low logic level applied. The disable inputs have 
the additional feature that when both have a high logic 

level appl ied, the outputs go to the third (high-impedance) 
state, 

Features 
• Separate input disables 

• Data complement capability 

• Typical propagation delay 

• Low output impedance - high drive capabil ity 

Connection Diagram 
B1' 
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COMPLEMENT 
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E lectrica I Characteristics over. recommended operating free-air temperature range (unless otherwise noted) 

DM72 OM82. 

PARAMETER CONDITIONS 30 30 UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 

V'H High' Level Input Voltage 2 2 V 

V" Low Level Input Voltage O.B 0.8 V 

V, Input Clamp Voltage Vee = Min, II = -12 rnA 

T A = 25°C 
-1.5 -1.5 V 

10H High Level Output Current -2.0 5.2 mA 

VOH High Level Output Voltage Vee"" Min, V JH ;:: 2V 

V 1L = O.8V, IOH = Max 
2.4 3.5 2.4 3.5 V 

10L Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee:: !"Iin,'V1H :: 2V 
0.2 

V,L = O.BV, IOL = 16 mA 
0.4 0.2 0.4 V 

IOIOFFI Off-State (High-Impedance State) Vee =Max, V 1H =2V Vo = 0.4V -40 -40 
MA 

Output Current V'L = 0.811 Vo - 2.4V 40 40 

I, Input Current at Maximum Input Voltage Vee = Max, VI = S.5V 1 1 mA 

I'H High Level Input Current Disable 80 80 
Vee = Max, VI'= 2.4V 

40 
MA 

Other 40 

I'L Low Level I nput Current Disable -2.0 -3.2 -2.0 -3.2 
Vee: Max, V J = O.4V mA 

Other -1.0 -1.6 -1.0 1.6 

los Short Circuit Output Current Vee = Max(2) -30 -70 -28 -70 mA 

Icc Supply Current Vee =- Max 48 75 48 75 mA 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°C. 

(2) Not more than one output should be shorted at a time_ 

Switching Characteristics Vee = 5V, TA = 25°C 

DM72/82 

PARAMETER FROM TO CONDITIONS 30 UNITS 

MIN TYP MAX 

tplH Propagation Delay Time, Inverting 20 36 
Data Output 

13 
ns 

Low-ta-High Level Output Non-Inverting 24 

tpHl Propagation Delay Time, Inverting 18 26 
Data Output ns 

HiQh-to-Low Level Output Non-Inverting 18 26 

tpLH Propagation Delay Time, 
Address(3) Output 20 36 

Low-ta-High Level Output 
ns 

tpHL Propagatian Delay Time, 
Address(3) Output 20 30 ns 

High-ta-Low Level Output 

1PlH Propagation Delay Time, 
Oisable(4) Output 

Low-to-High Level Output 

CL = 50 pF, RL = 40011. 

13 25 ns 

tPHl Propagation Delay Time, 
Disable(4) 

High-to-Low Level Output 
Output 16 25 ns 

tZH 9utput Enable Time to 
15 23 

High Level 
ns 

tZl Output Enable Ti me. to 
18 27 

Low Level 
ns 

tHZ Output Disable Time from 
7 14 

High Level 
ns 

C L =5pF,R L =400n 
tLZ Output Disable Time from 

Low Level 
15 27 ns 

Notes 
(3) The only conditions und~r which a tPHL·from the· Address inputs can be observed ·is when an output goes from being l10nselected to being 

selected and the· information being ·routed to that output is a logicCl'1 "0." If the information had been a logical "1," no change would have 
occurred and no measurement could have been made_ Similarly, the only tim~ a tpLH fr.om the Address inputs can be observed, is when an 
output goes from being selected to being nonselected and the information that had been routed to that output was a logical "0," If the infor-
mation had been a logical "1," no change would have occurred and no measurement could have been made. 

(4) Information in Note 3 concerning tpLH and tPLH from the address inputs are a,pplicable here also_ 
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Logic Diagram 

DATA A :;(1.;.:ll_~I-__ r"""l 

COMPLEMENT A ;:19;,.1 ..... >-....!:::....-L~ 

DATA 8 .;.11..;21_-<lI-__ r"""l 

COMPLEMENT 8 .;.(1..;OI .... _...:.... __ L~ 

• ADDRESS A 1 .. 20 131. 

2' 121 

{ 

0 '11 

ADDRESS 8 2 • 

1151 
2' 

DlSA8LE A :.:'1.::31 ___ ~1--I~:>-___ +.J 

DISABLE 8 :;ll.;.:41 ___ ~~H ~:>-___ .J 

(l6) - Vee 
181- GND 
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~ Proprietary DM75/DM8511.l11,12,l12,DM76/DM8613,l13 

General Description 

The DM7511 /8511 or the low-power versions DM75L 11/ 
85L 11, are dual, gated, D-type flip-flops, Each flip-flop 
has its own clock, clear line, and two gated inputs, Both 
gate inputs must be low to enable data transfer to the 
output, 

The DM7512/8512, ~nd DM75L12/85L12 are dual, 
gated flip-flops which can operate in either a J-K mode, 
or as D-type flip-flops, They have a common clock and 
common,asynchronous clear, but have separate mode 
inputs such that one side can operate as J-K while the 
other side operates as aD-type fl ip-flop, 

The DM7613/8613, and DM76L13/86L 13 are quad, 
gated, D-type flip-flops with common clock, common 
clear, and gated input, When a high logic level is applied 
to the gated input, data entry to the flip-flop is inhibited, 

Connection Diagrams 

Vee CLOCK G2 G1 02 02 il2 CLEAR 

/,6 15 14 13 11 11 10 9 

r-t> I-

1 1 3 4 5 6 
-

7 
18 

CLOCK G1 G1 01 01 01 CLEAR GNO 

7511/8511(Jl. (N), (W);75Lll/85Ll1(J), (N), (W) 

04 04 

CLOCK G1 01 01 

Dual/Quad Gated Flip-Flops 

Features 

• Positive-edge triggered 

• Do-nothing state 

• Buffered inputs 

TYPE 
TYPICAL' TYPICAL 

TOGGLE RATE POWER DISSIPATION 

DM7511/8511 45 MHz 210mW 

DM75L 11 185L 11 9 MHz 17,5mW 

DM7512/8512 28 Ml-jz 220 mW 

DM75L12/85L12 10 MHz 16,OmW 

DM7613/8613 30 MHz 290mW 

DM76L13/86L 13 7 MHz 28,5 mW 

CLEAR Vee 01 MODE 1 K1 il1 01 J1 

f,6 15 14 13 11 11 10 9 

..:.....p ...... 

1 1 3 4 5 6 7 
, 18 

-
CLOCK 01 MODE 1 K1 J1 01 01 GNO 

7512/8512(J), (N), (W); 75L 12/85L 12(J), (N), (W) 

G3 03 03 CLEAR 

G1 01 01 GND 

7613/8613(Jl. (N), (W); 76L 13/86L 13(J), (N), (W) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~ 
DM75!85 DM76/86 DM75L185l11, 12 "0 

PARAMETER CONDITIONS 11, 12 13 DM76L/86L 13 UNITS 
... 
0 

TYP(l) TYP(l) TYP(l) 
"C 

MIN MAX MIN MAX MIN MAX .. 
(j)' 

VIH High Level Input Voltage 2 2 2 V .... 
Q) 

Vil Low Level Input Voltage 0.8 0.8 0.7 V -< 
VI Input Clamp Voltage Vee = Min, I, = --12 mA -1.5 -1.5 N/A V 

10H High Level Output Current -800 -800 -200 I1A 

VOH High Level Output Voltage Vee ." Min, V ,H = 2V 

V'L = Max, IOH = Max 
2.4 2A 2.4 V 

10l Low Level Output Current Military 16 16 2.0 
mA 

Commercial 16 16 3.6 

Val Low Level Output Voltage Vee = Min, V ,H ~ 2V Military 0.4 0.4 0.3 
V 

V'L = Max, 10L = Max Commercia! 0.4 0.4 OA 

II Input Current at Maximum Input Voltage Vee = Max, V, =5.5V 1.0 1.b 0.1 rnA 0 
w 
!:: 

IIH High Level Input Current Vee = Max, V, = 2AV 40 40 10 I1A ~ ..... 
III Low Level Input Current I V, =.0.3V .. -D.18 U1 

rnA ........ 
Vee = Max 1 0 v, = 0.4V -1.6 . -1.6 

los Short Circuit Output Current Vet = Max(2) -18 -55 -18 --55 --3 -9 -15 rnA ~ 
CO 

Icc Supply Current 11. L11 42 55 3.5 4.9 U1 ... ... 
Vee = Max(3) 12, L12 44 57 3.2 4.5 rnA 

!: 13, L 13 58 76 5.7 7.9 ... 
:... 

Notes 
N 

(1) All typical values are at Vee = 5V, TA = 25°C. !: 
(2) Not mQre than one output should be shorted at a time. N 
(3) Supply current is measured with clear/clock at 3V, all other inputs at OV. 0 

~ ..... 
- 0'1 

........ 
0 
~ 
CO 
0'1 ... 
w 
t 
w 

-------- -- --
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Switching Characteristics Vee = 5V, TA = 25°C 

PARAMETER 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay Time, 

low-to-High le';el Output 

tpHL Propagation Delay Time, 

High-to-low Level Output 

tpLH Propagation Delay Time, 

Low-to-High level Output 

tpHL Propagation Delay Time, 

High-to-Low Level Output 

tWICLOCKI Width of Clock Pulse 

twlCLEARI Width of Clear Pulse 

tsETUP Setup Time 
J, D Inputs 

Mode Inputs 

K Inputs 

Gl or G2 Inputs 

-
tHOLD Hold Time 

All 

Truth Tables 
11,L11 

0 G1 G2 CLR On+1 0..+1 

L L L L L H 

H L L L H L 

X H X L an Q" 
X X H L an On 
X X X H L H* 

FROM TO CONDITIONS 

Clock Q CL = 15 pF 
(Standard) 

RL = 40011 

Clock Q 

CL = 50 pF 

RL = 4 kf! 
(Low Power) 

Clear Q 

Clear Q 

12, L 12 
, 

J K M CLEAR On+1 

L L H L an 
H L H L H 

L H H L L 

H H H L On 
X X L L 0 

X X X H L' 

~ 
.DM75/85 DM75/85 DM76/86 

"'0 
' 11, l11 12,.( 12 13, L 13 UNITS ... 

0 
MIN TYP MAX MIN TYP MAX MIN TYP MAX '0 ... 
30 45 20 28 20 30 §' 

MHz II) 
6 !l 6 10 5 7 -< 

14 20 21 35 17 24 

35 
ns 

55 95 70 41 60 

19 30 26 40 22 33 
ns 

75 125 60 120 70 100 

14 20 22 35 N/A 

55 95 32 65 N/A 
ns 

19 30 26 40 21 31 
ns 

75 125 57 114 68 100 

26 11 25 15 24 16 
ns 

100 30 100 30 100 50 

20 10 25 13 27 18 C 
ns ~ 100 30' 100 30 100 50 

15 9 15 9 24 16 c.n 
ns ....... 

80 40 110 55 100 55 C 
N/A 30 20 N/A s: 

ns OQ 
N/A 150 85 N/A c.n ... 
N/A 20 13 N/A ... 

ns !:; N/A 150 80, N/A ... 
30 21 N/A' 30 21 ~ 

ns N 
120 60 N/A -150 85 

!:; 
0 0 0 N ns 
0 0 0 C s: 

-..J 13,1-13 en 
* Asynchronous Transition "-0 G CLR On+1 C X ~ Don't Car. 

f-! L L H s: 
L L L' L OQ 
X H L an en ... 
X X H L' W 

t; 
W 



'~.PfOprietary DM75/D,M8511,L11,12,L12,DM76/0M8613,l13 

Logic Diagrams 

11, L 11 

n 
(5)(11) 

(4)(12) 
0, 

Q (6)(10) 

Gl(3)(13) 

G2(Z)(14) GP 

12, L12 

CLEAR_(9_) __ 0-------------.... -- -.,..... 
.---------:-- ---, 

-I 

I 
I 

CLEAR I 
nl-.... -+(7~)(1;.;:.0) 

CP 

L __ .;...- _____ , __ ___ .J 
CLOCK_(1) __ 

o---,----.....,,----.,.---4~ - - -+ 

13, L 13 

CLEAR ,.::(9::")_--1 10----'-------... ----

Q 
(4)(7)(10)(13) n 

o 
o (3)(6)(11)(14) 

, CP 

CLOCK ..:(.;:.1J~_-I b----------... ---- , 
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General Description 

Although extremely versatile in a number of applications, 
the primary uses of these circuits are in two areas: 

1. MODUlO-NDIVIDER 
A single DM7520/DM8520 can be programmed 
without external components to divide by any number 
from 2 to 15. Cascading of these dividers will provide 
division -by any number from 2 to very large numbers_ 

2. SHI FT REGISTER 
Since the basic organization of the logic is that of a 

Connection Diagram 

EXTERNAL 

DM75/DM8520 

Modulo-N Dividers 

serial shift register. the device may be used where 
four-bit paraliel-in-serial-out shifting is required. 

{continued} 

Features 

.. Fully programmable divider-any number from 2 to 00 

II Also functions as a four-bit parallel shift register 

.. Typical propagation delay 

II Typical power dissi petion 

Truth Table 
TABLE FOR DIVISION BY N 

36 ns 

250mW 

EX-OR EX-OR 0000 SERIAL EX-OR 
PRESET INPUT OUTPUT OUTPUT GNO DETECT OUTPUT CONTROL 

16 15 14 13 1,1 11 

'--

r--

1 1 3 4 
15 

6 

SERIAL P1 SERIAl! P2 Vee P3 
INPUT PARALLEL 

INPUT 

7520(JI. IWI; 8520(J), (N), (WI 

Logic Diagram 

EX-OR OUTPUT 
(141 

<±l 

10 

7 

P4 

EXTEERXN~~ .:.0:.;:5"-1 ____ --' ~ __ --' 

INPUT 

9 

-
-

8 

INPUT 

SETTING 
"'BY 

Pl P2 P3 P4 

H H H L 2 

H H L L 3 

H L L L 4 

L L L H 5 

L L H L 6 

L H L L 7 

H L L H 8 

L L H H 9 

L H H L 10 

H H L H 11 

H L H L 12 

L H L H 13 

H L H H 14 

L H H H 15 

PRESET(~16~11~~-------~---r-------__ -' ______________ ~~r-______________ --' 

SERIAL 01 
INPUT -,----1,.-/ 

(101 SERIAL 
OUTPUT 

Y><J_+_t-<><l-r13:c.1 ~~~~L~EL 
INPUT.:.:(8"j1 >c1i1-------~O-tl~---~===~;:t--t;---------+---rt)--------' INPUT 

(21 (61 (11 
Pl P3 P4 

0000 
DETECT 
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General Description (Continued) 

THEORY OF OPERATION 

The basic operation of the DM7520/DM8520 is derived 
from the fact that when several outputs of a shift 
register are EXCLUSIVE OR'ed and the result fed back 
to the register's input, a unique progression of stable 
states results on the qutputs of the flip-flops. Depending 
upon which outputs are EXCLUSIVE OWed, the number 
of different states can be varied. Even if optimum gating 
is provided the most states which can be obtained is, 
2n- 1, where n is equal to the number of flip-flops in the 
register. The all-zero state is precluded; and, therefore, 
the maximum number of states is always one less than 
the theoretical maximl)m number. Since the DM7520/ 
DM8520 contains four flip-flops, its maximum number 
of states is 15. Because the 1111 state occurs only once 
during a 15-state sequence this state is detected, and its 
output becomes the output of the divider. 

To obtain frequency division by numbers other than 
the maximum, it is necessary to cause the register to 
"jump" immediately from its initial 1111 to the state 
which it would normally reach in 16-m (m = desired 
frequency division) pulses. For example, to divide by 
eleven it would be necessary to jump to the fifth state 
and then simply allow the register to normally progress 
forward to its original state. The output of the divider 
is also used as a control' pulse. Since the 1111 state is 
detected and since the "jump-state" information is of 
interest only at the time that tbis state is reached, the 
OUTPUT is used to gate the parallel inputs, through the 
SERIAL/PARALLEL input, so that it recognizes this 
"jump-state" information only at this time, Subsequently 
as the states change, the paraliel input information is 
locked from the divider. 

EX·OR EXTERNAL 
OUTPUT EX-OR 

SERIAL 
OUTPUT 

SERIAL 
INPUT DM7520/DMB520 

OUTPUT 

SERIAL/PARALLEL 

DM75/DM8520 

Should the divider ever be accidentally set in the for
bidden 0000 state, an output is provided to detect this 
state. If this output is in turn fed into the EXTE RNAL 
EX-OR input, a 1 will be forced into the register at the 
next clock pulse, thus clearing the unallowed state. 

A ,PRESET input is provided which when taken to a 
logical "1" level overrides all other inputs and sets the 
register to the 1111 state. 

To summarize, the following connections should be made 
for operation of a single DM7520/DM8520. 

Ex-Or Output to Serial Input 
0000 Detect to External Ex-Or Input 
Output to Serial/Parallel Input 
Preset to Ground 
Ex-Or Control to'Ground 

To divide by numbers greater than 15, it is necessary to 
cascade DM7520/DM8520's. Both the. OUTPUT and the 
0000 DETECT output are capable of being connected 
directly to other like outputs, thus providing the 
"WI RED-OR" configuration'. These outputs should be 
connected to the similar outputs on other dividers for 
proper operation. All SERIAL/PARALLEL inputs should 
be connected to the common OUTPUT. 

Figure 1 indicates connectio,ns for 2 dividers or a 
maximum frequency division of 255. 

To divide by numbers between 16 and 255, the table in 
Figure 2 will apply. 

EX·OR EXTERNAL 
OUTPUT EX-OR 

SERIAL 
INPUT 

OUTPUT 
DM7520IDM8520 

INPUT 

PRESET SERIAL/PARALLEL 

FIGURE.1. CONNECTION FOR 2 DIVIDERS FOR MAXIMUM FREQUENCY DIVISION OF 255 
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~ Proprietary DM75/DM8520 
THEORY OF OPERATION (Continued) 

SETTING SETTING SETTING 

DIVIDER 1 DIVIDER 2 BY' DIVIDER 1 DIVIDER 2 BY DIVIDER 1 DIVIDER 2 BY 

P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 N P1 P2 P3 P4 

L H H H H H H H 255 H L L L H L L H 195 L L H H H L L H 135 

H L H H H H H H 254 H H L L L H L L 194 H L 'L H H H L L 134 

L H L H H H H H 253 H H H L L L H L 193 L H L L H H H L 133 

L L H L H H H H 252 L H H H L L L H 192 H L H L L H H H 132 

H L L H L H H H 251 L L H H H L L L 191 H H L H L L H H 131 

L H L L H L H H 250 L L L H H H L L 190, L H H L H L L H 130 

L L H L L H L H 249 H L L L H H H L 189 H L H H L H L L 129 

L L L H L L H L 248 L H L L L H H H 188 L H L H H L H L 128 

L L L L H L 'L H 247 H L H L L L H H 187 H L H L H H L H 127 

L L L L L H L L 246 H H L H L L L H 186 L' H L H L H H L 126 

L L L L L L H L 245 L H H L H l L L 185 L L H' L H L H H 125 

L L L L L L L H 244 L L H' H L H L L 184 H L L H L H L H 124 

H L L L L L L L 243 H L L H H L H L 183 L H L L H L H L 123 

H H L L L L L L 242 L H L L H H L H 182 H L H L L H L H 122 

H H H L L L L L 241 L L H L L H H L 181 H H L H L L H L 121 
" 

L ,H H H L L L L 240 H L L H L L H H 180 H H H L H L L H 120 

H L H H Ii L L L 239 L H L L H L L H 179 L H H H L H L L 119 

H H L H H H L L 238 L L H L L H L L 178 H L H H H L H L 118 

L H H L H H H L 237 H L L H L L H L 177 H H L H H H L H 117 

L L H H L H H H 236 H H L L H L L H 176 H H H L H H H L 116 

L L L H H L H H 235 H H H L L H L L 175 H H H H L H H H 115 

L L L L H H L H 234 L H H' H L L H L 174 H H H H H L H H 114 

L L L L L H H L 233 H L H H H L L H 173 L H H H H H L H 113 

L L L L L L H H 232 'L H L H H H L L 172 H L H H H H H L 112 

H L L L L L L H 231 H L H L H H H L 171 H H L H H H H H 111 

L H L L L L L L 230 H H L H L H H H 170 H H H L H H H H 110 

L L H L L L L L 229 L H H L H L H H 169 L H H H L H H H 109 

H L ' L H L L L L 228 H L H H L H L H 168 L L H H H L H H 108 

H H L L H L L L 227 H H L H H L H L 167 H L L H H H L H 107 

L H H L L H L L 226 L H H L H H L H 166 H H L L H H H L 106 

H L H H L L H L 225 H L H H L H H L 165 L H H L L H H H 105 

L H L H H L L H 224 L H L H H L H H 164 L L H H L L H H Hl4 

L L H L H H L L 223 L L H L H H L ~ 163 L L L H H L L H 103 

L L L H L H H L 222 H L L H L H H L 162 L L L L H H L L 102 

L L L L H L H H 221 H H L L H L H H 161 H L L L L H H L 101 

L L L L L H L H 220 H H H L L H L H 160 H H L L L L H H 100 

H L L L L L H L 219 H H H H L L H L 159 L H H L L L L H 99 

H H L L L L L H 218 L H H H H L L H 158 L L H H L L L L 98 

L H H L L L L L 217 H L H H H H L L 157 H L L H H L L L 97 

H L H H L L L L 216 H H L H H H H L 156 L H L L H H L L 96 

L H L H H L L L 215 L H H L H H H H 155 H L, H L L H H L 95 

H L H L H H L L 214 H L H H L H H H 154 L H L H, L L H H 94 

H H L H L H H L 213 H H L H H L H H 153 H L H L H L L H 93 

H H H L H L H H 212 H H H L H H L H 152 L H L H L H L L 92 

L H H H L H L H 211 ,L H H' H L H H' L 151 L L H L H L H L 91 

L L H H H L H L 210 H L H H H L H H 150 L L L H L H L H 90 

L L L H H H L H 209 L H L H H H L H 149 H L L L H L H L 89 

L L L L H H H L 208 L L H L H H H L 148 L H L L L H L H 88 

H L L L ,L H H H 207 L L L H L H H H 147 H L H L L L H L 87 

L H L L L L H H 206 H L L L H L H H 146 L H L H L L L H 86 

H L H L L L L H 205, H H L L L H L H 145 H L H L H L L L 85 

H H L H L L L L 204 L H H L L L H L 144 H H L H L H L L 84 

H H H L H L L L 203 H L H H L L L H 143 H H H L H L H L 83 

H H H H L H L L 202 H H L H H L L L 142 H, H H H L H L H 82 

L H H H H L H L 201 L H H L H H L L 141 H H H H H L H L 81 

L L H H H H L H 200 L L H H L H H L 140 H H H H H H L H 80 

H L L H H H H L 199 H L L H H L H H 139 L H H H H H H L 79 

L H L L ,H H H H 198 H H L L H H L H 138 L L H H H H H H 78 

L L H L l, H H H 197 H H H L L H H L 137 H L L H H H H H 77 

L L L H L L H H 196 L H H H L L H H 136 H H L L H H H L 76 

FIGURE 2. DM7520/DM8520 SHIFT REGISTER DIVIDER INPUT CODING TABLE (2 PACKAGE COMBINATIONS) 
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~ Proprietary DM75/DM8520 

THEORY OF OPERATION (Continued) 

SETTING SETTING SETTING 

DIVIDER 1 DIVIDER 2 BY DIVIDER 1 DIVIDER2 BY DIVIDER ,. DIVIDER 2 BY 

Pl P2 ' P3 P4 Pl P2 P3 P4 Pl P2 P3 1'4 Pl P2 P3 P4 Pl P2 P3 P4 Pl P2 P3 P4 

H H H L L H H H 75 L L H H H H L L 50 L H H L L H H L 25 

H H H H L L H H 74 L L L H H H H L 49 . H L H H L L H. 'H 24 

H H H H H L L H 73 H L L L H H H H 48 H H L H H· L L H 23 

L H H H H H L L 72 H H L L L H H H 47 H H H L H H L L 22 

L L H H H H H L 71 L H H L L L H H 46 H H H H L H H L 21 

L L L H H H H H 70 L L H H L L L H 45 L H H H' H L H H 20 

L L L L H· H H H 69 L L L H H L L L 44 H L H H H H L. H 19 

L L L L L H H H 66 H L L L H H L L 43 L H L. H H H H L 18 

H L L L L L H H 67 L H L L .L H H L 42 H - L H L H H H H 17 

L H L L L L L H 66 L L H L L L H H 41 L H L H L H H H 16 

H L H L L L L L 65 L L L H L L L H 40 H L H L H L H H 15 

L H L H L L L L 64 H L L L H L L L 39 L H L H L H L H 14 

L L H L H L L L 63 L H L L L H L L 38 H L H L H L H L 13 

L L L H L H L L 62 L L H L L L H L 37 H H L H L H L H 12 

L L L L H L H L 61 H L L H L L L H 36 L H H L H L H L 11 

H L L L L H L H 60 L H L L H L L L 35 L L H H L H L H 10 

L H L L L L H L 59 H L H L L H L L 34 L L L H H L H L 9 

L L H L L L L H 58 L H L • H L L H L 33 H L L L H H L H 8 

L L L H L L L L 57 L L H L H L L H 32 H H L L L H H L 7 

L L L L H L L L 56 H L L H L H L L 31 H H H L L L' H H 6' 

H· L L L L H L L 55 H H L L H L f:I L 30 H H H H L L L H 5 

H H L L L L H .L 54 L H H .L L H L H 29 H H H H H L L L 4 

H H H L L L L H 53 L L H H L L H L 28 H H H H H H L L 3 

H H H H L L L L 52 H L L H H L 'L H 27 H H H H H H H L 2 

L H H H H L L L 51 H H L ·L H H L L 26 

FIGURE 2. DM7520/DM8520 SHIFT REGISTER DIVIDER INPUT CODING TABLE (2 PACKAGE COMBINATIONS) (CONTINUED) 

Electrical Characteristics ove'r· recommended operating free-air temperature range (unless otherwise noted) 

DM75 ;. OMS5 

PARAMETER CONDITIONS 20 20 UNITS 

MIN TYP(1) MAX MIN TVP(l) MAX 

V,H High Level Input Voltage 2 2 V 

V,L Low Level I nput, Voltage 0.8 0.8 V 

Vi Input Clamp Voltage Vee =~Min, II = -12 rnA -1.5 -1.5 V 

10H High Level Output Current -400 -400 ~A 

VOH High Level Output Voltage Vee = Min. V 1H = 2V 

V,L = O.SV. IOH = -400~A 2.4 2.4 V 

10L Low Level Output Current 16 16 rnA 

VOL Low-Level OutP,u,t Voltage Vee ,= Min, V1H = 2V 

V 1L = O.BV, tOL = 16 rnA 
0.4 0.4 V 

I, Input Current at Maximum Input Voltage Vee = Max. V, = 5.5V 1 1 rnA 

I'H Hig~ Level Input Current Ex-Or Input 80 SO 
Vee = Max, V, = 2.4V 

Others 40 40 
~A 

I,L Low Level Input Current Ex-Or Input -3.2 -3.2 
Vee = Max, V, = 0.4V rnA 

Others -1.6 -1.6 

lOS Short Circuit Output Current Vee = Max(2) -20 -55 -18 -55 rnA 

Icc Supply Current Vee = Max 50 75 50 75 rnA 

Notes 

(1) All typical values are at VCC = SV, T A = 2SoC. 

(2) Not more than one output should be shorted at a time. 
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Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 

PARAMETER CONDITIONS , 20 UNITS 

, MIN TYP, MAX' 

f MAX Maximum Clock Frequency 15 20 MHz 

tpl-lL Propagation Delay Tim~, High-to-Low L~vel Output CL "',15 pF. RL "400n :38 55 ns 

tpl:H Propagation Delay Time, Low-to-High Level Output 35 50 ns 

- , 

-' 

-
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General Description 

The DM8531 is a 16,384-bit bipolar, mask-programmable 
ROM organized as 2048, 8-bit. words_ Eleven address 
inputs select' the desired one-of-2048 words. All eleven 
address inputs and one of the two enable inputs have a 
latch feature. The latch function is controlled by the 

Connection Diagram 

OUTPUTS ADDRESS , 
Vee AD A9 Al0 IT A2 Al AD 

J2. 23 22 21 20 19 18 17 16 15 I. 13 

~ l-

I 2 3 4 5 6 7 8 9 10 11 112 
EN GND \,A7 A6 AS A4, A3 ST 

ADDRESS 
'---.,----" . 

OUTPUTS 

8531(Jl, IN) 

Logic Diagram 

ADO 
'NV 
AND 
1/128 

DECODER 

3-49 

DM8531 

TRI-STATE 16K Read Only Memories 

strobe input. The two enable lines are used to either 
enable or disable the circuit. TRI-STATE outputs allow 
for expansion to greater numbers of words without 
sacrifice in speed, as would be the case with .open
collector outputs. 

Truth Table 

CE 

X 

X 

X 

1-

H 

X 

t 

EN ST CE 

X X 

X X 

X X 

X H 

X H 

X X 

128 X 128 
MEMORY ARRAY 

L 

H 

X 

X 

X 

X 

1+1 

EN ST OUTPUTS 

L H Read stored data 

X H Hi-Z 

H H Hi-Z 

L L Read stored data for 

address inputs at t 

X' L Hi-Z 

H L Hi-Z 



~Proprietary OM8531· 

Electrical Characteristic,s over recommended ,operating free-air temperature range (unless otherwise noted) , 

DMS5 

PARAMETER CONDITIONS 31 UNITS 

MIN TYP(l) MAX 

VIH High Level Input Voltage Vee = Min 2 V 

VIL Low Level I nput Voltage Vce.= Min O,S V 

VI Input Clamp Voltage Vee =Min,11 =-12mA -1.5 V 

10H High Level Output Current -400 flA 

VOH' High Level OutPut Voltage Vee = Min,.l oH =-400flA 2A V 

10L Low Level Output Current 6 mA 

VOL Low Level Output Voltage Vee = Min, IOL = 6 mA OA5 V 

1010FF) Off State (High Impedance State) _ I Vo = OAV -40 

Output Current Vee - Max I 2 40 
flA 

Vo = .4V 

II Input Current at Maximum 
Vee = Max, VI = 5.5V 1 mA 

I nput Voltage 

IIH High Le~el Input Current Vee = Max VI = 2AV 40 flA 

IlL Low Level I nput Current Vee = Max, VI = O.4V -O.S mA 

los Short Circuit Output Current Vce' = Max(2) -15 -50 mA 

Icc Supply Current Vee = Max 115 160 mA 

Notes ; 

(1) All typical values are at vee = 5V. T A = 25° C. 
(2) Not more than one output should be shorted at a time. 
(3) Tentative data. 

Switching Characteristics vee = 5V, T A = 25°C 

DMS5 

PARAMETER FROM TO CONDITIONS 31 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
Address Output 200 450 

Low-to-High Level Output 
ns 

tpHL Propagation Delay Time, 
Address Output 150 450 ns 

High·to-Low Level Output CL = 50 pF 

tZH Output Enable Time to High Level RL =600.\1 40 SO ns 

tZL Output Enable'Time to Low Level 70 165 ns 

1$ Address, Ct)ip Enable (CE) Set-Up Time 30 10 ns 

tH Address, Chip Enable (CE) Hold Time 30 10 ns 

tHZ Output Disable Time. from High Level CL = 5 pF 20 50 ns 

tLZ Output Disable Time from Low Level RL =600.\1 ,40 60 ns 

tw Minimum Strobe Pulse Width 40 20 ns 

tST Strobe Access Time 250 450 ns 
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AC Test Circuit 

OMB531 

Switching Time Waveforms 

INPUT 

OUTPUT 

OUTPUT 

STROBE 

(AI 

OV' 

-1 ~.LH·.· r'IPPHL 

-'1.5V . ~ 

ENABLE 

1.5V 
ACTUAL "0" 

VOLTAGE 
OUTPuTS 

ACTUAL "1" 
VOLTAGE 

1.5V 

3V-~--~rr----~ 

OV---'" 

"1 MHz 
I,' I, ';10", (10% 10 90%) 
Duty Cycle = 50% 

DM8531 

5.0V 

(BI 

ENABLE 

.1.5V --'+...::-+--=:-:::-

. OUTPUTS 

.1.5V ---I-'-=-f--:::';":" 

(CI 

1.5V 

'LZ 
0.5V 

. 0.5V 

I 

'HZ 

(DI 

r--'-------'-·"'·------k --:--- r·-·-· 
OUTPUT:: . 1.5V 

__ ..... _J . 
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TRI-STATE Quad I/O Registers . 

General Description 

These circuits are four:bit storage regist~rs having two 
terminals per bit, which may be used as either inputs or 
outputs I!'Ihile tied to their individual bus lines. Storage 
capability is also provided by means of positive-edge 
triggered flip-flops having a common clock and.' asyn
chronous clear. Each I/O terminal can be forced into the 
high-impedance state -by applying a high logic level to 
its disable control. The four A outputs are tied together 
on one disable control, while the four B outputs are tied 
together on a separate disable control. 

Features 

• TRI-STATE outputs 

• Typical clock frequency 

.• Typical propagation delay 

• Typical power dissipation 

Truth Table 

40 MHz 

24 ns 

400mW 

Connection Diagram 
MOOES OF OPERATION 

B4 BJ A3 CLOCK cnAR Vee DIS I A4 

rIO " 14 13 12 11 " 
, 

-

1 2 3 • 5 • , 
I' 

DIS 2 Al B1 B2 .2 - -
" E1 GND 

7542(J), (W); 8542(J), (N), (W) 

Logic Diagram 
/ 

12) 131 
AI B1 

161 
A2 

DIS 1 DIS 2 E1 E2 A (1-4) B (1-4) 

L H H H Q Hi·Z 

H L H H Hi-Z Q 

L L H H Q Q 

H H H H Hi-Z Hi·Z 

X L L H Data Q, 

X H L H Data Hi·Z 

L X H L Q, Data 

W X H L Hi·Z Data 

X X L L Data Data 

Clear = Logical "1," puts an outputs to L state. 
X = Don't Care 
an = Data After Clock Transition 
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141 
B2 

{11! 
A3 

(12) 

" 

COMMENTS 

Output data to Bus A 

Output data to Bus B 

Output data to both buses 

Store data with output in high 
impedance state 

Enter data from Bus A 

En'ter data from Bus A 

Enter data from Bus B 

Enter data from Bus B 

Enter data from both buses 
(logical "1" on either will 
dominate) 

(14) 

.4 

~ 

(13) 

B4 



~ Proprietary DM75/0M8542 

Electrical Characteristics olier recommended operating free-air temperature range (unless otherwise noted) 

DM75 DM85 

PARAMETER CONDITIONS 42 42 UNITS 

MIN TVP{I) MAX MIN TVP(I) MAX 

V'H High ·l.evel I nput Voltage 2 2 V 

V'l Low Level Input Voltage 0.8 0:8 V 

V, Input Clamp Voltage Vee = Min,l, = -12 mA -1.5 -1.5 V 

10H High Level Output Current -2.0 -5.2 mA 

VOH High Level Output Voltage Vee = Min, V'H = 2V' 
2.4 2.4 V' 

V 1L = <l.8V, IOH = Max 

10l. Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee ='Min, VIH = 2V 
0.4 0.4 V 

V'L = O.SV, IOL • 16 mA 

1010FF) Off State (High Impedance State) Vee = Max, V, .. = 2V. Ivo =O.4V -40 -40 

Output,Current· V'L = 0.8V I Vo=2.4V 40 40 
/J.A 

I, Input Current at Maximum-Input Voltage Vee = Max, V, = 5.5V 1 1 rnA 

I'H High Level Input Current Vee = Max, V, = 2.4V 40 40 /J.A 

I,l Low Level Input Current Vee = Max, V, = OAV -1.0 -1.6 -1.0 -1.6 mA 

los Short Circuit Output Current Vee = Max(2) -25 -70 -25 -70 rnA 

Icc Supply Current Vee = Max 80 120 80 120 mA 

Notes 

(1) All typical values are at V CC = 5V, T A = 25° C. 

(2) Not more than one output should be shorted at a time. 

Switching Characteristics vee = 5V, T A = 25°C 

, DM75/85 

PAIlAME.TER FROM TO CONDITIONS 42 UNITS 

MIN TVP MAX 

'fMAX Maximum Clock Frequ~ncy .• , 30 40 MHz 

,tPLH, Propagation qelav T'ime, 
Clock Output 25 "38 ns 

Low-to-High ~evel Output , 

tpHl Propagation Delay Time, 
Clock 

High-ta-Low Level Output 
Output 23 35 ns 

tpHL Propagation Delay Time, 

High-to-l,.ow Level Output 
Clear Output 

CL =50pF, RL =400.(2 

24 36 ns 

tZH Output Enable Time to 
20 30 ns 

High Level 

tZL Output Enable Time to 
17· 25 nS 

Low Level 
.. 

tHZ Qutp':!t Disable Time, from 
6 15 ns 

High Level 
CL = 5 pF, RL ~ 400.(2 

tLZ Output Disable Time from' 
15 25 ns 

Low Level 

tW(ClOCK) Clock Pulse Width 20 ns 

tWIClEARI Clear Pulse Width 20 ns 

!sETUP Enable Setul? Time High Level 20 12 
ns 

Low Leve! CL = 50 pF, RL = 400.(2 20 13 

tSETUP Data Setup Time . High Level 5.0 -4.0 
ns 

Low Level , 10 4.5 

tHOlD Data Hold Time High Level' 5.0 -3.5 
ns 

Low Level 10 4.5 
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General Description 

These circuits are for use in front. panels, and similar 
applications where contact bounce must be eliminated. 
Within the single package, these circuits do the job of 
four R·S latches plus pull-up resistors. A strobe is also 
available which permits sampling of the switch informa
tion at a predetermined time. TRI·STATE outputs are· 
also provided for direct connections to the switch 
line bus. 

Connection Diagram 

TRI·STATE 
Vee D2 Dl Qo ENABLE C2 

1,& 15 14 13 12 11 10 9 

r-- l-

I 2 3 4 5 6 7 P 
STROBE A2 Al GND 

7544/B544IJ), IN), IW) 

Logic Diagram 

Il)' 

DM75/DM8544 

TRI-STATE Quad Switch Debouncers 

Features 

• Replaces SN54279/74279 
• Eliminates push-button. noise 
• Allows clocked devices to be operated from switches 

• Maximum power dissipation 250 mW 

• Bus·line connectable 

• TRI-STATE outputs 
• Typical'propagation delay 18 ns 

Truth Table 

Al A2 
TRI-STATE 

STROBE QAhl ENABLE 

X X H X Hj·Z 

X x L L QA(t-l)' 

L L L L I ndeterm j nate 

L H L H L 

H ' L .L H H 

H H L H Q Attl 

y .. 5.0k r A2'.:;12;.:.)_ ........ -f-l._/.r----

I 
I 

• . 
TO OTHER 
'LATCHES 

I 
I 
~ 

I Q. (7) 

J'nc (9) 

I Qo (13) 



~ Proprietary DM75/DM8544 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75 DM85 

PARAMETER CONDITIONS 44 44 UNiTS 

MIN TVPl11 MAX MIN TVPI1) MAX 

VIH High Level I ~PUt Voltage 2 2 V 

VIL Low Level Input Voltage 0_8 0.8 V 

VI Input Clamp V,oltage Vee = Min, II = -12 mA -1.5 -1.5 V 

10H High Level Output Current -2.0 -5.2 mA 

VOH High Level Output Voltage Vee == Min, V 1H = 2V 
2.4 2.4 V 

V'L = O.BV. IOH = Max 

IOL Low Level Oytput Cu'rreot 16 16 mA 

VOL Low Level Output Voltage Vee = Min, VIH : 2V 
0.4 0.4 V 

VIL = 0.8V, IOL = 16 mA 

1010FFI Off State (High Impedance Statel Vee = Max, V IH = 2V I Vo = O.4V -40 /-40 
IJA 

Output Cur~ent VIL = 0.8V I Vo =.2.4V 40 40 

II Input Current at Maximum 
Vee = Max, VI = 5.5V 

Input Voltage 
1 1 mA 

IIH High Level Input Current Vee F Max, VI = 2.4V 40 40 IJA 

IlL Low Level Input Current I Strobe/Enable -1.6 -'1.6 
Vee = Max, VI" 0.4V I Data mA 

-2.5 -2.5 

los Short Circuit Output Current Vec = Max(2) -18 -30 -55 -18 -30 -·55 mA 

IcC' Supply Current Vee = Max 5Q 50 mA 

Notes 
(1) All typical values are at VCC = 5V, TA= 2SoC_ I 

(2) Not more than one, output should be shorted at a time. 

Switching Characteristics Vee = 5V, TA = 25°C 

OM75/85 

PARAMETER FROM TO CONDITIONS 44 UNITS 

, MIN TVP MAX 

tpLH Propagation Delay Time, 
Data Output 20 36 

Low-ta-High Level Output 
ns 

tpHL Propagation Delay Time, 
Data Output 17 30 . ns 

, High~to-Low Level Output 
CL = 50 pF, RL = 400[1 

IZH Output Enable Time to 
15 26 

High Level 
ns 

tZL Output Enable Time to 
12 24 ns 

Low Level , , 
1HZ Output Disable Time from 

5 10 
High'Level 

ns 

CL = 5 pF, RL = 400[1 
. tLZ Output Disable Time from 

10 20 
Low Level' 

ns 
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~Proprietary DM75/DM8546 

TRI-STATE 8-Bit Universal 1/0 Shift RegisterS 

General Description . 

These circuits are TRI-STATE, a-bit, edge-triggered, 
universal shift registers Which are capable of operating 
in any of the following modes: shift lef~, shift right, 
parallel load,. or inhibit. Since the clock is edge-triggered, 
the control lines which determine the mode of operation 
are completely independent of the logic level applied to 
the clock. Designed for bus-oriented systems, these 
circuits have their TRI-STATE inputs and outputs on 
the same pins. 

Features 

• Positive-edge triggered clock 

• "Do nothing" state without gating ~he'clock 

.' Both parallel and serial data lines are TR I-STATE 

• High impedance state does not 'impede shift mode 
with parallel outputs 

Connection Diagram Truth Table 

Vee C2 RSl/lSO I/O 1 110 2 110 1 I/O 4 00 

MOOE OF 
STATE OF 

00 C1 C2 
STATE O,F SERIAL 1/0 

OPERATION PARALLEL 1/0 

I,. 15 ,. 
" 12 " 10 , 

RSI/LSO LSIfRSO 

L H H Inhibit Q6UT Hi·Z' Hi-Z' 

H H H Inhibit Hi~Z* Hi·Z* Hi-Z' 

r- X H L Parallel Load Data In Hi-Z' Hi·Z' 

L L H 'Righi Shift ClouT Data In OOUT B 

H L H Right Shift Hi-Z* Data In QOUT 8 

L L L Left Shift ClouT CloUT 1 Data In 

H L L Left Shift Hi-Z* ClouT 1 Data In 
1 , 3 4 5 6 , I' 

Cl lSI/RSO 1108 1107 If 0 B 1105 CLOCK GNO 
00 = Output Disable (C1, C2 = Mode Controls) 

7546(J), (W); 8546(J), (N), (W) "Both Input and Output of the 110 pin are in the high impedance state. 

Logic Diagram 

RSII (14) 
LSD 

C1 ,,(1~J--~~~;;4jt:::r!» ______________________________________ ~ ________________ ~ ____ ~~ 

11(1~6J __ -lJL:f~~:::::::1~~----------------------------------------~--------~-------------l ",;; 
"'TRI-STATE GATE 
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~ P ropr ieta ry DM75/DM8546 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75 DM85 

PARAMETER CONDITIONS 46 46 UNITS 

MIN TYP(l) MAX MIN TYP(1) MAX 

V,H High Level Input Voltage 2 2 V 

V,l Low Level Input Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee'=: Min, II"" -12 rnA -1.5 -1.5 V 
-

10H High Level Output Current -2.0 -5.2 rnA 

VOH High Level Output Voltage Vcc'~ Min, V,IH 0= 2V, 

V IL := O.8V, 10H "" Max 
2.4 2.4 V 

IOl Low Level Output Current 16 16 rnA 

Val Low Level Output Voltage Vee = Min, V 1H = 2V 

V 1L = O.BV, IOL = 16 mA 
0.4 0.4 V 

1010FFI Off State (High Impedance State) Vee =Max, V 1H =2V Va=O.4V -40 -40 

Output Current V'L = O.8V Va = 2.4V 40 
pA 

40 

I, Input Current at Maximum 

I nput Voltage 
Vee -= Max, VI = 5.5V 1 1 rnA 

I'H High Level Input Current C2 Input 80 80 
Vee"" Max,'V I ~ 2.4V 

Others 40 40 
pA 

I,l Low Level Input Current C2 Input j -3.2 --3.2 
Vee'" Max, VI O.4V rnA 

Others -1.6 -1.6 

lOS Short Circuit Output Current Vee = Max(2) -30 -70 -30 -70 rnA 

Icc Supply Current Vee ,= Max 80 115 80 125 rnA 

Notes 

( 1) All typical values are at VCC = SV, T A =' 2S"C. 

(2) Not more than one output should be shorted at a time. 

Switching Characteristics vee = 5V, T A = 25°C 

DIVI75/85 

PARAMETER CONDITIONS 46 UNITS 

IVIIN TYP MAX 

fMAX Maximum Clock Frequency 15 22 MHz 

tpLH Propagation Delay, Low"to-High Level, 
16 24 ns 

From Clock to Output 

tpHL Propagation Delay, High-to-Low Level, 
27 40 ns 

Fr.om Clock to Output 

tZH Propagation Delay From High Impedance State 
CL =50pF, RL =400>2 22 33 ns 

to High Logic Level (From Output Disable) 

tZH Propagation Delay From High Impedance State 
13 20 ns 

to High Logic Level (From Mode Control C1/C2) 

tZl Propagation Deloy From High Impedance State 
18 27 ns 

to Low' Logic Level (From Output Disable) 

tZl Propagation Delay From High Impedance State 
15 23 

to'Low Logic Level (From Mode Control C1/C2) 
ns 

-----
tHZ Propagation Delay From High Logic Level to 

5 8 
High 1 mpedance State" (From Output ,Disable) 

ns 

tHZ Propagation Delay From High Logic Level to 

High Impedance State (From Mode Control 9 14 ns 
Cl/C2) 

CL = 5 pF, RL = 400&1 
tlZ Prop<!gation Delay From Low Lbgic Level to 

16 24 
High Impe9ance State (From Output Disable) 

ns 

tlZ Prqpagation Delay Fr9m Low Logic Level to 

High Impedance State (From Mode Control 17 26 ns 
Cl/C21 
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Switching Characteristics Vee = 5V. TA = 25°C 

DM75f85 

PARAMETER CONDITIONS 46 UNITS 

MIN TYP MAX 

twICLOCK) Clock Pulse Width 18 12 ns 

tsETUP (HIGH) Serial Data 38 25 ns 

tsETUP (HIGH) Parallel Data 33 22 ns 

tSETUP (LOWI Serial Da.ta 21 14 ns 

tSETUP (LOWI Parallel Data CL = 50 pF. RL = 400n 18 12 ' ns 

tHOLO (HIGH) Serial Data 0 -11 n. 

tHOLO (HIGH I Parallel Data 0 -11 ns 

tHOLD (LOW) Serial Data 0 -22 ns 

tHOLD (LOWI Parallel Data 0 -21 ns 

SETUP AND HOLD TIMES BETWEEN CHANGES IN MODE CONTROL AND CLOCKING 

tsETUP Parallel Load to Right Shift 32 21 ns 

tSETUP Parallel Load to Left Shift 40 27 ns 

tsETUP Right Shift to Parallel Load 60 40 ns 

tSETUP Left Shift to Parallel Load 53 35 ns 

tsETUP Right Shift to Left Shift 33 21 n. 

tsETUP Left Shift to Right Shift 66 37 n. 

tSETUP Inhibit to Right Shift 57 38 n. 

tSETUP Inhibit to Left Shift 65 43 ns 

tsETUP Right Shift to Inhibit 50 33 os 

tsETUP Left Shift to Inhibit 
CL = 50 pF, RL = 400n 

50 32 n. 

tHOLD Parallel Load to Right Shift 9 6 n, 

tHOLD Parallel Load to Left Shift 6 4 n. 

tHOLD Right Shift to Parallel Load 0 -13 n. 

tHOLD Left Shift to Parallel Load 0 -46 n. 

tHOL·D Right Shift to Left Shift 0 -10 ns 

tHOLD Left Shift to Right Shift 0 -23 n. 

tHOLD Inhibit to Right Shih 0 -18 n. 

tHOLD Inhibit to Left Shift 0 -16 n. 

I tHOLD Right Shift to Inhibit 0 -12 n' 

tHOLD Left Shift to Inhibit 0 :"'29 n. 

Typical Applications 

CASCADING DEVICES 

TO COMMON BUS 

1101' •• t ... IIOB liD " •• 'f. .. I/OB 1/01 ••• ~ ••• uoa 
I I I I II II I I I I I I II I I I I I I II 

OTHER OTHER. 
DEVICES LSI/ASO LSI/RSO ~DEVICES 

COM~:~ DM7546 DM7546 OM7", OR 
RSI/LSO ASI/LSO COMMON 

8US BUS 

1 I r 
1 'I I CI 

1 1 1 . 
C2 

c. 

00 
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~ Proprietary DM75/DM8546 

Typical Applications (Continued) 

TRI-STATE BUS OF 
FIRST IN-fiRST OUT 

STORAGE MEOIUM 

SERIAL DATA TRANSFER TO A FIRST IN-FIRST OUT STORAGE MEDIUM 

TO COMMON BUS 

I/O ,. .. .f. • .. 1/08 f liD 1 .. ..' .. I/O 3 

I I II I I /I I I I I I I II 

~~ DM7546 ~ OTHER .~ .o .... DEViCES ....... QM7546 

I I I 1 
J 

TRI-STATE BllFFER (1093/94) 

DISABLE THIS OUTPUT n, WHEN RECEIVING DATA 
FROM STORAGE MEDIUM 

lSI/ASO 
r--

00 

CP 

e2 

el 

SERIAL DATA 
I/O CONTROL 

Timing Diagram 

TYPICAL PARALLEL LOAD, RIGHT SHI,FT, LEFT SHIFT AND INHIBIT SEQUENCES 

eLK 

00 __ ~ ________________ ~r--l~ ________ ~ ______ ~ ________ -Jr-l I 

I I I 
1 I I rl ____ _ 

el, I I 1 
l 1 I : 

e2 ---11---------.;-1 -t-I ----I 11-------
I. I II 

RS1/LSO -----LJ! : : nJ,-------
I I I 

I I 
110 1 

I/O 2 

, I/O 3 

1/04 

1/05 

I/O 6 

1/07 

I/O B 

LSI/RSO 

PARAllEL ~~ __ ~ ___ _ 
LOAD 1- ---------------lEFTSHIFT --------:-1-' -INHIBlT~---
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I 
i 
I 

Genera! Description 

These 6-bit shift registers feature J-K serial inputs, 
parallel outputs, and a direct overriding clear. All inputs 
are buffered to lower the input drive requirements to 
one standard DM74S load. Furthermore, shifting is 

Connection Diagram 

CLOCK CLOCK 
as fiG IlS ii4 04 2 1 

116 
I 

15 14 13 12 11 10 9 . 

,.......-

~ < 

ill 

11 
,2 3 4 5 6 7 P I 

CUAA Dl R 112 Ql GND 

DM85S50 

6-Bit Shift Registers 

synchronous, and occurs on the positive-going edge of 
the clock pulse. These shift registers are particularly 
well-suited for very high speed data processing systems. 

Truth Table 

INPUTS OUTPUTS 

CLOCKS -
CLEAR r-;-'"2 J K 01 02 03 04 05 06 

L X X X X L L L L L L 

H L L X X 010 020 030 040 050 Q60 

H L H X X Q10 020 Q30 Q40 Q50 Q60 

H H L X X Q10 Q20 Q30 Q40 Q50 Q60 

H H H X X Q10 Q20 Q30 Q40 050 Q60 

H t L L L L Q1N 02N 03N Q4N 05N 

H t L L ,H Q1N 01 N Q2N 03N Q4N 05N 
-

H t L H L 01 N Q1N 02N Q3N Q4N 051\1 

H t L H H 'H 01 N Q2N 03N Q4N Q5N 

H L t L L L 01 N 02N Q3N Q4N OSN 

H L t L H 01 1\J Q1N 02N 03N 04N OSN 

H L t ,H L GiN Ot N Q2 N 03N Q4N Q5N 

H L t H H H Ot N 02N Q3N 04N Q5N 

H t H X X 01 N Q2N 03N 04N Q5N Q6N 

H H t X X 01 N 02N Q3 N 04N OSN 06N 
--, 

Q10, 020. etc; = The level of Q1, Q2, etc. before the indicated 
steady-state input conditions were established. 
01N, Q2N, etc. = The level of Q1, Q2, etc. before the most· 
recent t transition of the clock; indicates a 1 ·bit shift. 

~lL.~ .. 
ClEAR~''''''''''--I 

CLOCK 

~----------~----~~----~----------~--~----------------------------------------~ 
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,~' Proprietary DM85S50 

Electrical Characteristics over recommended 'operating free-air temperature rang~ (unless oiherwise noted) 

DM85S 

PARAMETER CONDITIONS S50 UNITS 

MIN TYP(1) MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, I, =-18 mA -1.2 V 

10H High Level Output Current -1.0 mA 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
2.7 3.4 V 

V'L = 0.8V, IOH =-1 mA 

10L Low, Level Output Current 20 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0.5 V 

V'L,= 0.8V, IOL =20mA 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, V, = 2.7V 50 I1A 

IlL 'Low Level Input Current Vee = Max, VI = 0_5V -2 mA 

los Short Circuit Output Current Vee = Max(2) -40 -100 mA 

IcC Supply Current Vee = Max 90 150 mA 

Notes 
(1} All typical values are at VCC = 5V, TA = 25°C_ 

(2) Not more than one output should be shorte,d at a time, and the duration ot the short circuit should not exceed one second. 

Switching Characteristics Vee = 5V, TA = 25°C 

DM85S 

PARAMETER FROM TO CONDITIONS S50 UNITS 

MIN TYP MAX 

f MAX Maximum Clock Frequency 75 110 MHz 

tpLH Propagation Delay Time, -
8 12 

Low-to-High Level Output 
Clock OorO ns 

tpHL Propagation Delay Time, 
Clock OorQ 12 18 

High-to-Low Level Output 
ns 

CL = 15 pF, RL = 280n 

'tPLH Propagation Delay Time, -
15 Clear Q 10 ns 

Low-to,High Level Output 

tpHL Propagation Delay Time, 

High-to:Low Level Output 
Clear a 13 20 ns 

, 

-
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General Description 

These four-bit registers contain D-type flip-flops with 
totem-pole TR I-STATE. outputs, capable of driving 
highly capacitive or low-impedance loads_ The high
impedance state and increased high-logic-level' drive 
provide these flip-flops with the capability of driving the 
bus li.nes in a bus-organized system without need for 
interface or pull-up 'components_ 

Gated· enable inputs are provided for controlling the 
entry of data into t~e fl ip-flops_ When both data-enable . 
inputs are low, data at the 0 inputs are loaded into their 
respectiv~ fli",-flops on the next positive transition of 
the buffered clock input_ Gate output coritrol inputs are 
also provided_ When both are, low, the normal logic 
states of the four outputs are available for driving the 
loads or bus lines. The outputs are disabled independently 

. from the level of the clock by a high logic level at either 
output control input_ The outputs then present a high 
impedance and neither load nor drive the bus line. 
Detailed operation is given in the truth table. 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic levels, 

DM75/DM8551,L51' 

TRI-STATE 4-Bit 0 Type Registers 
the output' control circuitry is designed so that the 
average. output disable times are 'shorter than the average 
output enable times. 

Features 

• TRI-STATE outputs interface directly with system 
bus 

• Gated output control lines for enabling or disabling 
the outputs 

• Fully. independent clock eliminates restrictions for 
operati ng in one of two moc;:les: 

Parallel load 
Do nothing (hold) 

• For application as bus buffer registers 

TYPICAL 
TYPICAL 

TYPICAL 

TYPE PROPAGATION POWER 

DELAY 
FREQUENCY 

DISSIPATION 

7551/8551. 18 ns 30 MHz 250mW 

75L51/85L51 59 ns 15 MHz 27.5mW 

Connection Diagram . Logic Diagram 
DATA INPUTS 

Vee CLEAR 01 02 03 

I,. 15 14 13 " 

,R 
I' z , • 5 

DATA ENABLE 
INPUTS 
~ 

04' G2 G1 

" 10 ,. 

~ 
I 

6 , 
I' 

M N Q1 Q2 QJ 04 CLOCK GND --...........-
OUTPUT OUTPUTS 

CONTROL 

7551(J). (W); 8551 (J), (N), (W); 
75L51/85L51(J). (N), (W) 

Truth Table 

INPUTS 

DATA ENABLE 
CLEAR 

DATA 
CLOCK 

Gl G2 D 

H X X x' X 

L ~ X X K 
L t H X X 

L t x H ,x 
L t L L L 

L t . L L H 

OUTPUT 

Q 

L 

0., 
0., 
0., 
L 

H 

When either M or N (or both) is (are) high the outpu,t is 
disabled to the high·impedance state; however. sequential 
operation of the flip·flops is not affected. 

H = high level (steady statel 

L = low level (steady state) 

t = low-toMhigh level'transition 

X. = don"t care (any input: .including transitions) 

00 = the level of Q before the indicated steady state input' 

conditions were established 

DA~~-";.;'4I'-_____ +--Ir-"'\ 

I--i-{)O"':::': ., 

DA~~.;."",J) ___ +-__ +--ir"'\ 

CLOCK""''-) -1:><:>-+---+ 

·DA~~.;.{':::2) ___ +-__ +--i-",\ 

OA~:.;.{1",1) ___ +-___ -i""'"'\ 

lUi) 
CLEAR ""''-I.X>------------4.....,--' 
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~ Proprietary DM75/DM8551,L51 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85 DM75L/85L 

PARAMETER CONDITIONS 51 L61 UNITS' 

MIN, TYP(1) MAX MIN TYP(1) MAX 

V,H High Level Input Voltage 2 • 2 V 

V,L Low Level I nput Voltage 0.8 0.7 V 

V, Input Chimp Voltage Vee =: Min, II = -12 rnA -1.5 N/A V 

IOH Hi~ Level 9utput Current DM75 -2,0 -1.0 
mA 

IDM85 -5.2 -1.0 

VOH High Level Output Voltage V<!r; = Min, V'H = 2V 
2,4 2.4 V 

V1L. == Max, IOH' = Max 

IOl Low L!Wel Output Current DM75 16 2,0 

DM85 
mA 

16 3.6 

VOL Low Level Output Voltage Vee = Min, V'H = 2V DM75 0.4 0.15 0,3 
V 

V 1L = Max,toL :0: Max DM85 0.4 0,2 0.4 

IOCOFFI Off State (High Impedance'State) Vee = Max I Vo ='0,3V -40 
Output Current 'V'H = 2V IVo =O.4V -40 p.A 

V'L = Max I Vo = 2.4V 40 20 

I, Input Current at Maximum·lnput Voltage Vee = Max, V, = 5.5V 1 0,01 0.1 . rnA 

I'H High Level Input Current Vee'"' Max, VI = 2.4V 40 1 10 p.A 

I,l Low Level Input Current I V, = 0,3V -Q,18 
rnA Vee = Max I V, = 0,4V 1.6 

lOS Short Circ,uit Output Current Vee = Max(2) -30 -70 -3 -8 -15 mA 

Icc Supply Current Vee = Max(3) 50 72 5,5 9 mA 

Notes 
(1) All typical values are at VCC = 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time. 
(3) ICC is measure,:I'with all outputs open; clear grounded following momentary connection to 4.5V; N, Gl, G2. and all data inputs grounded; and 

the clock input and M at 4.5V. 

Switching Characteristics V cc = 5V, T A .. 25°C, 

CONDITIONS DM75185 DM75L/85L 

PARAMETER FROM TO 51 L51 UNITS 
BOTH STD. LOW POWER MIN TYP MAX MIN TVP MAX 

'MAX Maximum Clock Frequency 25 30' S 15 MHz 

t~HL Propagation Delay Time, 

High·to·Low Level Output 
Clear Output 18 27 72 110 ns 

tplH PropaU;8tion Delay Time, 
Clock Output 16 25 39 70 ns 

Low·~o·High Lev'af Output 

tpHl Propagation Delay Time, 

High·ta·Low Level Output 
Clock Output 

CL = 50 pF 
20 28 77 .120 ns 

tZH Output Enable Time to 
RL =400n RL = 4 kn 

7 16 30 28 55 ns 
High Level 

tZl Output Enable Time to 
7 21 30 35 60 

Low Level 
ns 

tHZ Output Disable Time from 
3 5 14 18 50 

High Level 
ns 

CL ·5pF 
tlZ Output Disable Time from 

3 11 20 32 75 
Low Level 

ns 

tv.( Width 6f Clock or Clear Pulse 20 100 ns 

'sETUP Setup Time Data Enable 17 45 
Data 10 30 ns 

Clear Inactiv~ State 10 30 ; 

·tHOlO Hold Time Data Enable 2 0 

Data 
nS 

10 I 
10 
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~Proprietary DM75/DM8552 ,L52,54 ,L54 

TR I-STATE Synchronous Counters/Latches 

General Description Features 

These circuits logically combine the functions of counters 
for frequency division, latches to store the data 'from 
the counters, and output buffer, gates which 'provide 
both standard TTL outputs as well as high-impedance 
outputs for multiplexing of data, The counters ,are fully 
synchronous, and are made ,up of four edge-triggered 
JK flip-flops_ To further facilitate'operation, the Count 
Mode and Terminal' Count outputs are also operable 
when the data outputs aJ;e in the high-impedance state 
or the latch mode_ 

• DM7552/8552 
DM75L52/85L!?2 

Decade counterllatch 

Connection Diagram 

Truth Table 

ODl OD2 

H X 

X H 

L L 

L L 

L L 

L L 

• DM7554/8554 
DM75L54/85L54 

Binary counter/latch 

VIC 
116 

TRANSFER 
ENABLE 

15 

-

1 2 

~ 
OUTPUT 
DISABLES 

CP 

14 

3 

C 
\ 

TYPE 

52,54 

L52, L54 

PRESET CLEAR NC 

13 12 

4 5 

0 B A . 
OUTPUTS 

11 

6 

, 

7552(J), IW); 85521J), IN), IWI; 
75L52/85L521JI, (N), (WI; 

7554(JI, (W); 8554(J), IN), (W); 
75L54/85L54(~), IN), (W) 

TYPICAL POWER 

DISSIPATION 

330mW 

38 niW' 

CEP CET 

10 

-

7 J; TERM, 
COUNT 

INPUTS OUTPUTS 

CEP CE T CLEAR PRESET TE A I B I C I D TC 

X X X X X "High Impedance State" · 
X X X X X "High Impedance State" · 
X X H X H L L L L L 

X X L H H H H ~ H .' 
X X X. X L LATCH · 
H H L L H COUNT · 

TYPICAL CLOCK 

FREQUENCY 

23 MHz 

11 MHz 

*Function of the count sequence. 
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~ Proprietary DM75/DM8552,L52,54,L54 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85 DM75L/85L 

PARAMETER CONDITIONS 52,54 L52, L54 UNITS 

MIN TYP(I) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

VIL low level Input Voltage· 0:8 0.7 V 

VI Input Clamp Voltage Vee = Min, II =-12 rnA -1.5 N/A V 

IOH High Level Output Current DM75 -2.0 -1.0 
mA 

DM85 -5.2 .1.0 

VOH High Level , ,. tOH = 0.2 mA 2.4 2.S 
Terminal Count Vee'= Min, V 1H = 2V 

Output Voltage 10H ·0.4 mA 2:4 3.3 V 

I Others 
V1L =Max 

10H Max 2.4 3.3 2.4 2.7 

IOl Low Level Output Current DM75 16 ·2.0 

DM85 
mA 

16 3.6 

VOL Low Level Output Voltage Vee = Min, V IH ='2V DM75 0.2 0.4 0.15 0.3 
V 

V IL = Max, tOL = Max DM85 0.2 0.4 0.2· 0.4 

1010FFI O~f State (High Impedance State) 
Vee = Max, V1H .= 2V 

Va ·0.3V -40 

Output Current Va -O.4V 40 ~A 
V1L = Max 

Va - 2.4V 40 20 

II mput Current at Maximt,lm 
Vee· Max, V,·· 5.5V 

CET Input 2· 0.02 0.2 
I nput Voltage mA 

Others 1 0.Q1 0.1 

IIH Hjg~ Level Input. Current 
Vee = Max, VI = 2.4V 

CET Input SO 2 20 

Others 40 : 1 10 
~A 

III Low Level Input Current Vee· Max, V, = 0.4V (Std.) CET Input -2.0 -3.2. -{).24 0.36 

V, = 0.3V (75L1S5L) 
IllA 

Others -1.0 -1.6 -0.12 -0.18 

lOS Short Circuit Output Current 
Vee· Max(2) 

TC Output -20 -55 -3 -8 -15 
mA 

Others -30 -70 -3 -8 ·-15 

ICC Supply Current Vee =·Max 66 106 7.6 13 mA 

Notes 
(1) All typical values are at VCC = 5V, T A = 25°C. 

(2) Not more than one output should be shorted at a time, and for PM7552/8552 or' DM7554/8554,'duration of short circuit should not exceed 
one second. 

; 

Switching Characterist'ics vee ~ 5V,T A';; 25°C 

DM75{85 DM75L185L 
, TO· 

CONDITIONS 
PARAMETER FROM 52,54 L52, L54 UNITS 

BOTH STD_ LOW POWER MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 15 23 6 11 MHz 

tpLH Propagation Delay Time, 
Clock Output 

Low-to-Hi'gh level Output 
34 70 115 220 ns 

tpHL Propagation Delay Time, 
Clock Output 

High-to-Low Level Output 
23 45 75 150 ns 

tpLH 'Propagation Delay Time, 
Transfer Enable 

Law~to-High Level Output 
Output 26 50 90 160 ns 

CL = 50 pF 

tpHL Propagation Delay Time, 
Transfer Enable· Output 

Hig,h-to-Low, Level Output R L ·400n RL = 4 kn 26 50 90 160 ns 

tZH Output Enable Time tOo 

High Level 
.21 45 75 150 ns 

tZl Output Enable Time ~o 

Low Level 
25 50 90 150 ns 

tHZ Output Disable Time 

from High Level 
3 8 8 15 ns 

CL = 5 pF 
/ tlZ Output Disable Time 

from Low Level 
17 40 57 105 ns 
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Mode of Operation' 

When the Transfer Enable (TEl is at a logical "'" level, 
the data transfer paths between the 'counter outputs 
and the' output buffer gates are maintained. When the 
Transfer Enable is at a logical "0" level, the data transfer 
paths are inhibited, and the state of the output buffer 
gates are locked in by the latches. The counter and 
Terminal Count (TCI output remain operable during 
this time. 

Asynchronous Clear resets the counter to 0000. 

Asynchronous Preset sets the counter to 1"' . 
. The "1' state may be used in the 52 for blanking out 

leading zeroes in visual displays. The next clock pulse 
will advance the 52 to 000' which denotes the first 
count of the blanked zero. The next clock pulse .will 
advance the 54 to 0000. 

The Terminal Count (TCI output is active higti when 
the counters are at terminal count and the CET is high. 
The Terminal Count logic equations are: 

(52) TC = CET • A • 8 . C • 0 
(541 TC = CET'A'B'C'D 

The following logic levels control the device: 

• The counters' change state on the positive-going 
transition of the clock. 

'. Clearing or presetting is enabled by taking the 
respective input to a logical ''1'' level. 

DM75521DM8552 
DM76L521DM85L52 

DECADE COUNT SEQUENCE 

OUTPUTS 
COUNT 

II A C 0 TC 

0 L l L L L 

H L L 

2 'H L L 

3 H H L L 

4· L L H L L 

5 H L H L L 

6 L H H L 
7 H H H L L 

8 L L H L 

9 H L L H H 

""If Preset 

Applied. 

Next H H H H L 

Count H L L L 

"The 1ill state may be used in conjunction with certain 
decoder/drivers (DM7446A,7447A, 7448) for blanking 
leading ,zeroes. 
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OM75/0M8552,l52,54,l54. 

• To enable the count mode both CET and CEP inputs 
must be at a logical "'" level. . 

• To latch the outputs the Transfer Enable (TEl input 
must be taken to the logical "0" level. 

• To place the TRI-STATE outputs into the "third
state," either of the Output Disable (00) inpll"ts 
must be taken to the logical "'" level. 

The clock input must be high during the high to low 
transition of CEP and/or CET for correct logic operation. 
The CEP and CET inputs may be used in a high speed 
look ahead technique. 

Counter stages can be cascaded to provide multiple 
stage BCD or Binary synchronous counting by ·using the 
52 or the 54 respectively. With a Terminal Count (TCI 
fan out of ten, eleven stages are able to operata at the 
maximum frequency equivalent to a two stage counter. 

The characters displayed can be held with a low level 
on the strobe line while the counters can continue 
counting. The display can be updated at any time by 
applying a positive pulse to the strobe line. 

DM7554/DM8554 
DM75L~4/DM85L54 

BINARY COUNT SEQUENCE 

OUTPUTS 
COUNT 

A B C 0 TC 

0 L L C L L 

H L L L L 

L H L L 

3 H H L L L 

4 L L H L 

H L H .L 

L H H " L 
7 H H H L L 

8 L L L H L 

9 H L L H L 

ui H L H L 

11 H H L H 

12 L L H H L 

13 H L H H 

14. H H H 

15 H H H H H 
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Logic Diagrams 

COUNT 

lR~~:t~ (9) 

OUTPUT (1J 

DISABLES (2) 

52, L52 

54, L54 
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DM75/DM8552,L52,54,L54 

TERMINAL 
COUNT 
OUTPUT 

(i) 

jj~+-_~...J 
RESET 

jj 
RESET 

TERMINAL 
COUNT 

OUTPUT 
(7) 



~ . Proprietary DM7S/DM8SS2.LS2.S4.LS4 

Switching Time Waveforms' 52,54 

CP 
.1'1 n 

---.....J ~ \ - i--1p(CIIlCk) 

PRESET 

n 
.L...., 

1 
.~ 

n 
~ 

3V 
1.5V 

DV 

3V 

l.5V 

DV 

- ~tp{PRESEn 

CLEAR 

-
\ 
\ 

CE 

TE 

,,--
OUTPUTS 

~ A 

- tPlHr--- I t--- tpdS t---
tpHL 

TE 

OUTPUTS 

IrT\~-- f-

r-------- 3V 

ov~'NPUTttHZ~ 
ACTUAL 

LO~lg~~A"~;-----------D-UT~PUT;;;::-+-~-!::5V,--'-

---.. t.5 

1.5V 

'NPUTt ,,3V 
UV 

ov 

::Fl',:' 1.5V 

OUTPUT 

~ 
~ i:= IplCLEARI 

.--h 
\ ~ 

- 'steEl 1-

'\ I 
I 

"d. -
3V 3. 

~'----UV 

DV ---'If---DV 

• DHI---+"""\~ 
I .• V---If-\--1.5V 

v"---I--II...-v,, 

f-tRleEi 

3V 
1.5V 

'v 

3V 
uv 
ov 

3V 
1.5V 

VDH 

1.SV 

v" 

(.--------'V 

'Nj----l---c--. ILZ ~_,,'V DV 

.. 1.5V 

ACTUAL ______ D_UTP_U..JT .5V 

LO~'gti~:~ ---,-

'.PUT---J""""""--'--------::V 

'~IZL 
DUTPUT--------, 

+-----1.5V 
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~ Proprietary DM75/DM8552,l52 ,54,l54' 

Switching Time Waveforms (Continued.) 
L52, L54 

CP---1iD dt·--.---_f8t, ',,'v:
V -I "'«'''')1 ---L- " 

TIP~ PRESET 

_,.1 ~ ~',~n 
" 

, A ClEAR 

1 -1 t----tp(ClEAA) 

CE 

- 1\ 

I I -, IE 
1 II - -T-, ~'-

-it '~=1 OUTPIJTS 

. lV 

,v ______ 'N_PU_J--' ---, --" ---- ~.3V 
f--'Hzi 

ACTUAL 
LOGICAL "1" 

VOLTAGE GUT~_ 

'NPUT~" "JV 1.lV 

UV 

- .'" i,--". 
OUTPUT----, __ J 
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General Description 

By utilizing TRI-STATE circuitry on the outputs, the 
inputs .and outputs can be accessed on the same pins, 
and these circuits provide eight separate R-S latches in 
the popular 16-pin package. While in the high-impedance 
state, the inputs and outputs are disabled and no infor
mation can be entered. When both WRITE inputs are 
brought to a low logic level, the outputs are disabled and 
new information may be entered at the inputs. When 
a low logic level is applied to bQth READ inputs, and a 

Connection Diagram 

DATA INPUTS/OUTPUTS 

" 
I.. 15 14 13 12 11 10 9 

r-

1 2 3 , 5 6 7 I' 
READ ENAlli CLEAR GNO 

OATA INPUTS/OUTPUTS 

7553(JI, (W); 8553(J), (N), (W) 

Truth Table 

CLEAR ENABLE READ* 

H L L 

H L L 

L X H 

L H X 

L L X' 

L L L 

*Both Read Inputs 
* * Both Write Inputs 

***Depends on State of Latch 

WRITE** OPERATION 
STATE OF 

BUS 

H Enter L L 

L Enter L Hi-Z 

H Do Nothing Hi-Z 

X Do Nothing Hi-Z 

L Write H or L .-*"" 

H Read HorL*** 

DM75/DM8553 

TRI-STATE 8-BitLatches 

high logic level to both WRITE inputs, the inputs are 
rendered inactive and data may be read from the outputs. 

Features 

• TRI-STATE 1/0 pins 
• 8 latches in popular 16-pin package 

• Typical propagation delay-22 ns 

Logic Diagram 

Ir-----------, Vcc "'16 GNO=8 I I 
DATA INPUT/OUTPUT 1 (""'-+ ..... -...,""""'\ I 

DATA INPUT/OUTPUT 2 "'15'--1-+ ..... ...,""""'\ 

DATA INPUT/OUTPUT 7 

DATA INPUT/OUrPUT8 ",112::..1 -IH>-r-, 
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~ Proprietary DM75/DM8553 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75 DM85 

PARAMETER CONDITIONS 53 53 UNITS 

MIN TYP(1I MAX MIN TYPlll MAX 

V'H High Level Input Voltage 2 '2 V 

V'L Low level I nput Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee· "", Min, II '" -12 rnA -1.5 -1.5 V 

IOH High level Output Current -20 -5.2 rnA 

VOH High Level OuCtput Voltage Vee"" Min"V 1H :;: 2V 
2.4 2.4 V 

V IL = O.BV, IOH = Max 

10L low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee'" Min, V1H 2V 

V 1L "" O.BV, 101. = 16 rnA 
0.4 0.4 V 

10lOFFI Off Stt!'te (High Impedance State) Vee = Max, V 1H = 2V I' VO =: DAV -40 -40 

Output Curren! V'L = 0.8V I Vo =2.4V 40 40 IlA 

I, Input Current at Maximum 
Vee = Max, VI = S.SV 

Input Voltage 
1 1 mA 

I'H High Level Input Currsnt Vee = Max, VI = 2.4V 40 40 j.lA 

I'L Low,~evel Input Current Vee = Max, VI = DAV -1.6 -1.6 rnA 

loS Short Circuit Output Current Vee = Max(21 • --28 -70 -28 -70 mA 

IcC Supply Current Vee = Max 66 93 66 93 mA 

Notes 
/11 All typical values are at VCC = 5V, TA = 25"C 

/21 Not more than one output should be shorted at a time. 

/ 

Switching Characteristics vee = 5V, T A = 25°C 

I DM75185 

I'ARAMETER FROM TO CONDITIONS 53 UNITS 

MIN TYP MAX 

tPHL Propagation Delay Time, 
Clear Output 21 32 

High-to-Low Level Output 
ns 

tZH Output Enable Time to 
CL 50 pF. RL = 400[2 22 33 ns 

High Level 

tZL Output Enable Time to 

Low ~evel 
25 38 ns 

tHZ Output Disable Time from 

High Level 
7 12 ns 

tLZ Output Disable Time from 
CL =5pF, RLi =400n 

L.:.ow Level 
20 30 ns 

tw Minimum Pulse Width Clear 15 10 
Write 40 28 

ns 
, 

tSETUP Minimum Data Setup Time High Level 20 14 
Low Level 36 26 

ns 

tHOLD Minimum Data Hold Time High Level -15 -26 
Low Level -8 -14 

ns 
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~ Proprietary DM75/DM8555.56 

General Description 

TRI-STATE Programmable Decade/Binary Counters 
Features 

These circuits are synchronous, edge-sensitive, fully' 
programmable 4-bit counters. The counters feature both 
conventional totem-pole andTRI-STATE outputs; such 
that when the outputs are in the high-impedance mode, 
they can be used to enter data from the. bus lines. In 
addition, the clear input operates completely independent 
of all other inputs. During the programming operation, 
data is loaded into the flip-flops on the positive-going 
edge of the clock pulse. To facilitate cascading of these 
counters, the MAX COUNT output can be tied directly 

" DM7555/8555-Decade counter 

" DM7556/8556'-Binary counter 

" Typical ~Iock frequency 

" TRI-STATE outputs 

" Fully independent clear 

" Synchronous loading 

into the count enable input. " Cascading circuitry provided internally 

Connection Diagram Truth Table 
MAX 

Vee' COUNT I/Op IIO e 00 I/Cla ~/OA CLOCK 

16 

7555(J), (WI; 8555(J), (NI, (WI; 
7556(JI, (WI; 8556(J), IN), (WI 

Logic Diagrams 

00_
1111 F----~ 

LOA[i~ -

RES£T("-"'_+1>~-

Vee ~ (16) 
GND ~ (8) 

55 

56 
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J K M CLEAR 

a 0 1 0 

1 0 1 0 
0 1 1 0 
1 1 1 0 
x x a a 
x X X 1 

* Asynchronous Transition 
Note: See Timing Diagrams 

On+1 

Q c 

1 
0 

0, 
D 
0' 

35 MHz 



~ proprietary DM751DM8555.56 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER CONDITIONS 
DM75/8555. DM75/8556 

UNITS 
MIN TYP(l) MAX MIN TYPO) MAX 

V'H High Level Input Voltage 2 2 V 

VII': low Level Input Voltage 0.8 (L8 V 

V, Input Clamp Voltage -Vee"" Min, If:: ~12"mA -1.5 -1.5 V 

IOH High ,Level Output Current I DM75 -2.0 -'2.0 

I DM85 
mA 

-5.2 ~5.2 

VOH High Level Output Voltage Vee =: Min, V 1H ,= 2V 

V 1L :!; a.BV, IOH == Ma~, 
2.4 204 V 

IOl Low Level Output Current 16 16 rnA 

VOL Low Level Output Voltage Vee'" Min, V 1H == 2'y 

V 1L "'O.BV, IOL == 16mA 
0.4 004 V 

IO(OFF~ Off,State (High Impedance State) Vee"" Ma,x 

Output Current Vo "O.4V ~40 -40 
V'H 2V ~A 

V o-- 2.4V 40 40 
V'L "" Max 

I, Input Current at Maximum Inpl,l~ Voltage Vee'" Max.- V, " 5.5V 1 1 mA 

I'H High Level Input Current Vee == Max, V," ,20411 40 40 ~A 

I'l Low Level I nput Current Vee =- Max, V, "OAV -1.6 ~l,6 mA 

los Short Circuit Output Current Vee =- Max{2) -25 -70 -25 -70 mA 

Icc Supply Current Vee = Max 80 110 75 100 mA 

Notes 
.. ' .. 

( 1) All typical values are at VCC = 5V, TA = 25°C, 

(2) Not mor:e than one output should be shorted at a time. 

Switching Characteristics vec = 5V, T A =25°C 

PARAMETER FROM TO CONDITIONS 
DM75/8555,56 

UNITS 
MIN TYP MAX 

f MA-X Maximum Clock Frequency 25 35 MHz 

tPLH Propagation Delay Time, 
Clock' Output 15 22 

Low-to-High Level Output 
ns 

tpHL Propagation Delay Time, 
Clock Output 34 44 

High-ta-Low Level Output 
ns 

tplH Propagation Delay Time, 
Clock Max- Count 23 33 

Low-to-High Level Output CL =50pF, Rl c400n 
ns 

tpHl Propagation Delay Time, 
Clock Max Count 23 33 

High-to-Low Level 'Output 
ns 

tpHL Propagation Delay Time, 
Clear Output 30 44 

High-ta-Low Level Output 
ns 

tZH Output Enable Time to High Level 13 20 ns 

tZl Output Enable Time to' Low Level 14 20 ns 

tHZ Output Disable Time from High Level 6 12 ns 

Output Disable Time hom Low Level 
Cl = 5pF, Rl =400n 

tlZ 12 20 ns 

tw Minimum Pulse Width Clock 25 

Clear 20 ns 

Load 30 

tCE Count Enable Time Setup 30 
ns 

Hold -30 

1SETUPl11 Setup Time ~ High Logic Level Data 25 -
Lo'ad " 

ns 
30 

tHOLOI1J Hold Time - High Logic level Data 5 
ns 

Load -10 

tSETUP(O) Setup Time - Low Logic Level Data 30 
ns 

Load 25 

tHOLO(O) Hold Time - low Logic Level Data 5 
ns 

Load 10 
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Timing Diagrams 

55 TYPICAL CLEAR, PRESET, COUNT, INHIBITSEQUENCE 

CLEAR --fiL-_____ _'_ ___________________ _ 

L.A.~r----~--------------------------
~,~~~~: ______________ ...Jr---'lL ___________ _ 

COUNJ DISABLE ______________________ ~.......I 

CLOCK 

1I0(e( ::1-J 

OrB) :: ' ... , _____ ... .---,L. _____ ... r---'lL _____________ ..Jr 
Q(e) ::L...J 
0(0) ::::' ... , ______ --Ir---'lL. ______ -'-_______ _ 
MAX --, I 

COUNT __ .... 

_i"LE~AR~~ .. 
flO USEO 

AStNPUTS -

LJ 
COUNT 

I DISABLE I . ---j OUTPUTS r 
I ·ISABLEFI COUNTER GOUNT T ~ 

56 TYPICAL CLEAR, PRESET, COUNT, INHIBIT SEQUENCE 

CLEAR ~_'_ ___ _'_ _______________________ _ 

g,~!:~: _----_____ ---J.---,L.---'----------------
COUNT DISABLE _________________________ .....J 

CLOCK 

11' (c) ::~ 
--, II. (0) __ ,.., _______ --1 

o(e)::~ 

-- , 0(0) __ "'~ ______ ---J 

co~~~ ::J ,-------..:..--------------.ur-------
DISABlI: 

1~~·'_·----____ c_o_uN_T _________ ·I .. cOUNTER _I .. COUNT. I 

I DISABLE I 
-- OUTPUTS ---

110 USED - AS 
INPUTS 
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Sequence 
(1) Claar to zero. 
(2) Load BCD five. 
(3) Count six, seven, eight, nine, zero, 

one, two, three, four, 
(4) Disable TRI·STATE outputs. 
(5) Disable counter. 
(6) Count to six. 

Sequence 
(1) Clear to zero. 
(2) Load binary five. 
(3) Count six, seven, eight, nine, ten, 

eleven,. twelve; thirteen, fourteen, 
fifteen, zero. 

(4) Disable TRI-STATE outputs. 
(5)· Disable counter. 

(6) Count to one. 



~ Proprietary DM75/DM8555,56 

Switching Time Waveforms 

LOAD 

DATA 

CLOCK 

OUTPUT 

DISABLE 

OUTPUT 

CLEAR 

CLOCK 

OUTPUT \ 

MAX 
COUNT 

COUNT 
ENABLE 

CLOCK 

OUTPUT 

tNV> 

CLOCK AND CLEAR VOLTAGE 

3V 

OV 

COUNT ENABLE AND CLOCK 

\"-------
LOAD, DATA AND CLOCK 

\'-------/ _--J/ 
OUTPUT DISABLE 

3.0V,... ____ """ 

1.5V 1.5V 

~_ (_tHZ-'----ItzH P=-
O.5V T 

O.5V 
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~ Proprietary DM75/ OMS 560, L60 ,63. L63 

Synchronous 4-Bit Up/ Down Decade, Counters 

General Description 

These circuits are synchronous up/down counters; the 
60 and L60 circuits are BCD counters and the 63 and 
L63 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultan
eously, so that the outputs change together when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated 
with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are 
triggered by a low-to-high level transition of either 
count (clock) input. The direction of counting is deter· 
mined by which count input is pulsed, while the other 
count input is held high. 

All four counters are fully programmable; that is, each 
output may be preset to either level by entering the 
desired data at the inputs while the load input is low. 
The output will change independently of the count 
pulses. This feature allows the counters to be used as 
modulo-N dividers by simply modifying the count length 
with the preset inputs. 

A clear input has been provided which, when taken to a 
high level, forces all outputs to the low level; independent 

Connection Diagram 

INPUTS OUTPUTS 

of the count and load inputs. The clear, count, and load 
inputs are buffered to lower the drive requirements of 
clock drivers, etc., required for long words. 

These circuits are synchronous up/down counters; the 
60 and L60 circuits are BCD counters and the 63 and 
L63 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultan
eously, so that the outputs change together when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated 
with asynchronous (ripple-clock) counters. 

Features 

• Fully independent clear input 

• Synchronous operation 
• Cascading circuitry provided internally 

• Individual preset each flip-flop 

TYPICAL COUNT 
TYPICAL 

TYPE 
FREQUENCY 

POWER 

DISSIPATION 

60.63 25 MHz 325 mW 
L60, L63 12 MHz 40mW 

INPUTS 

DATA 
A 

CLEAR BORROW CARRY LOAD 
DATA 

C 
DATA 

D 

DATA. 8 
INPUT 

15 14 13 12 11 

COUNT COUNT 
~OWN UP , 

OUTPUTS 
INPUTS 

OUTPUTS 

7560(J), (W); 8560IJ), IN), (W); 
75L60f85L60(J), (N), (W); 

7563(J), (W); 8563(J), (N), (W); 
75L63f85L63(Jl, (N), (W) . 
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~ Proprieta'Y OM75/0M8560 ,L60 ,63 ,L63 
Electrical Characteristics ove~ recommended oPerating free-air temperature range (unless otherwise noted) 

DM7S/85 DM7SLfflSL 

PARAMETER CONDITIONS 60,63 L60, L63 UNITS 

MIN TYP(I) MAX MIN TYP(I) MAX 

VIH High Lev~1 Input Voltage 
, 

2 2 V 

VIL Low Level Input Voltage 0.8 0.7 V 

VI I nput Clamp Voltage V~e = Min I, = -12 mA -1.5 -1.5 V 

IOH High Level Output Current -400 -200 IlA 

VOH High Level Output Voltage Vee = Min, V'H = 2V 2.4 2.4 V 
V'L = Max, IOH = Ma. 

IOL Low Level OutPut Current OM75 16 2.0 
mA 

DM85 16 3.6 

VOL Low Level Output Voltage Vee = Min, V'H = 2V OM75 0.4 0.15 0.3 

V'L = Max, IOL = Ma. DM85 0.4 0.2 0.4 
V 

II, I nput Current at Maximum 
Vee = Max, V, = 5.5V 

Input Voltage 
1 0.1 mA 

IIH High Level Input Curren~ Vee = Max, V, = 2.4V 40 <1 10 IlA 

IlL "Low Level Input Current V M' lv, =0.3V -0.10 -0.18 
se = ax, lV, =0.4V 

mA 
-1.6 

los Short Cir!=uit Output Current 
Vee = Max(2) 

'DM75 -20 -55 -3 -9 -15 
mA 

DM85 18 -55 3 -9 15 

Icc Supply Current 
Vee = Ma.(3) 

DM75 65 89 '8 13 
mA 

DM85 65 102 8 13 

Notes 
(1) All typical values are at VCC = 5V, T A = 2S'C. 
12) Not more than one output should be shorted at a tim~. 
131 ICC is measured with all outputs open, clear and load inputs wounded. and all other inputs at 4.5V. 

Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 DM75L/85L 

PARAMETER 
FROM TO 

60,63 L60, L63 UNITS 
INPUT OUTPUT 

CONDITIONS MIN TYP MAX CONDITIONS MIN TYP MAX 

fMAX Maximum Clock Frequency 20 25 6 12 MHz 

tpLH Propagation Delay Time, 
17 26 30 60 

Low·to·High Level Output 
ns 

Count up Carry 
tpHL Propagation Delay Time, 

16 24 60 120 
High·lo·Low Level Output 

ns 
, 

tPLH Propagation Delay Time, 
16 24 30 60 

Lo';'·to·High Level Output 
ns 

Count down Borrow 
tPHL Propagation Delay Time, 

16 24 50 
High·to·Low Level Output 

100 ns 

tpLH Prop'agatiofl Delay Time, 
25 38 

Low·to·High Levef"Output 
45 90 ns 

Either Count Q 
CL =15pF CL = 50 pF 

tpHL Propagation Delay Time, RL = 400H RL\4 kH 

High·to·Low Level Output 
31 47 75 150 ns 

tpLH Propagation 'Delay Time, 
27 

Low·to-High Level Output 
40 55 110 ns 

load Q 
tPHL Propagation Delay Time, 

High·to·Low Level Output 
29 40 105 200 ns 

tpHL Propagation Delay Time, 
Clear Q 

High·to·Low Level Output 
22 35 '95 190 ns 

tw Width of Any I nput Pulse 25 70 ns 

tSETUP Data Setup Time 20 30 ns 

tHOLD Data Hold Time 0 0 ns 
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Logic Diagrams 

DATA 
INPUT A 

DOWN 
COUNT 

UP 
COUNT 

DATA 
INPUT B 

DATA 
INPUT C 

DATA 
INPUT 0 

CLEAR 

LOAD 

(15) 

(4) 

(5) 

(1) 

(10) 

(9) 

(14) 

(11) 

-

60, L60 

-';; 

r-L-J 

'-
r--.r 

~~ 

)0-

~ 

~~ 
....-r-

-

r-' 
L... f--I 

-
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DM75/DM8560.L60.63.L63 

J-
0, 

T 

i!,~ 

T -
-..L 

D. 
T 

i!.~ 

-r--

:;J)-

~ 
Dc 

T 

lic-

:r 

roo- .I..-

Do 
T 

iIof-

~ L;p - -

(13) 

(12) 

(3) 

(2) 

(6) 

(7) 

BORROW 
OUTPUT 

CARRY 
OUTPUT 

OUTPUT QA 

OUTPUT D. 

OUTPUT Dc 

OUTPUT 00 

, 



~ Proprietary 

Logic Diagrams (Continued) 

DATA 
INPUT A 

DOWN 
COUNT 

UP 
COUNT 

DATA 
INPUT B 

DATA 
INPUT C 

DATA 
INPUT 0 

CLEAR 

LOAD 

(15) 

(4) 

(5) 

m 

(10) 

(9) 

(14) 

(11) 

.... 

~ 

63, L63 

" r-' 
. ' 

" r-:--" 
.. .,. 

L-L 
1 

.. 

r-" 
,. 

~. -
r---r-

~ 

~ 
---I 
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, 

~ 
.' 

D • 

T ii.-
. . . ~ . ---r-p.: - .' 

~ 
DB 

'T 

aar-
"':'--

. . 
, ":;r"")- . 

f - .. ' 

"',' 

.1-
Ilc 

T 

ifct-

T --rp -

.', ., 1"'"""' . ...,... 

Do . 

T 

aD -:--

:nT ~ -

(l3) 

(12) 

(3) 

. (2) 

!. 

(6) 

(7) 

BORROW 
OUTPUT 

CARRY 
OUTPUT 

OUTPUrD. 

OUTPUTDa 

OUTPUT Ilc 

OUTPUT Do 



~ Proprietary' DM75/DM8560,L60,63,L63 

Timing Diagrams 

60, LBO DECADE COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 

CLEAR -1l 
LOAO 

A 

~ 
DATA I -

~ 

I 
Ii 'r---

COUNT 
UP 

COUNT 
DOWN 

QA 

Qo 

OUTPUTS 

Qc 

Qo 

CARRY 

BORROW 

,---..-....,---..-.... 
CLEAR PRESET 

Sequence: 
(ll Clear"outputs to zero. 
(2) Load (preset) to BCD seven, 

- -

I 8 ,g 0 ,1 2,1 
~COUNTUP----i 

(3) Count up to eight, nine, carry, zero, one, and two. 

(4) Count down to one, zero, borrow, nine, eight, and seven. 

Notes: 
(A) C'"ear overrides load, data, and count inputs. 

-' 

11 ,0 9 871' 
~COUNT DOWN---' 

(B) ~heri counting up, count-down input must be high; when counting down. count~up input must be high. 
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~. Proprietary OM75/ OMS 560. L60.63. L63 

Timing Diagrams (Continued) 

63,L63 BINARY COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SE~UENCES 

CLEAR~~ __________________________________________________________ ___ 

LOAD 

A 

DATA 

COUNT----~+---~~--_, 
UP 

COUNT----~+---~~--_f--------------------_f--~ 
DOWN 

OUTPUTS 

CARRY 

BORROW 

I 14 15 0 1 21 
~---COUNTUP----

~~ 
CLEAR PRESET 

Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one, and two. 

(4} Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

Notes: 

(A) Clear overrides load, data, and count inputs. 

I . 1 . 0 15 14 131 r--- COUNT DOWN.~ 

(BI When,counting uP. count·down input must be high; when counting down, count~up input must be high. 
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~ Proprietary DM75/DM85S68 

64-Bit Edge Triggered Registers 

General Description Features 

• On chip output register 

• Edge triggered write 

• High speed 30 ns typ 

• TRI-STATE outputs 

The OM75S68/0M85S68 is an addressable "0" register 
file. Any of its 16 four·bit wQrds may be asynchronously 
read or may be written into on the next clock transition. 
An· input terminal is provided to enable o'r disable the 
synchronous writing of the input data into the location 
specified' by the address terminals. An output disable 
terminal operates only as a TRI-STATE output control 
terminal. The addressable register data may be latched at 
the outputs and retained as long as the output store 
terminal is held in a low state. This memory storage 
condition is independent of the state of the output 
disable terminal. 

• Optimized for register stack applications 

All input terminals are high impedance at all times, and 
all outputs have low impedance active drive logic states 
and5he high impedance TR I-STATE condition. 

• Typical power dissipation 

• 18-pin package 

Connection Diagram Logic Diagram 

Vee 03 04 WE CLOCK os frO 04 03 

(WRITE 
ENABLE) 
WE (15) 

. I" 17 16 15 14 13 111 

...-

I 2 3 4 5 6 7 

02 01 AD A2 A3 A1 01 

75S68(0); 85S68(0), IN) 

11 10 

l-

, 
I' 

02 GNO 

AO~ 

Al~ 

~ A2 ~ ~ 

A3~ 

1m' (13) 

(OUTPUT 
STORE) 

lOATA INPUTS) 

03 

16 x 4 MEMORY CELL ARRAY 

350mW 

(WRITE 
CLOCK 
INPUT) 

oo(~l1i'~~---t~---------+~--~-----+~---------1~ 
(OUTPUT 
DISABLE) 
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~. 'Proprietary OM75/0MS5SaS 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75S/85S 

PARAMETER CONDITIONS , 568 
UNITS 

MIN TYP(11 MAX 

VIH High Level Input Voltage 2. V 

Vil Low Level Input Voltage 0.8 V 

VI Input Clomp Voltage Vee = Min, I'N = -18 mA -1'4 V 

IOH High Level Output Current DM75 .-2.0 

DM85 
mA 

-5.2 

VOH High Level Output voltage 10H =-2.0 mA 
Vee = Min 

10H = -5.2 mA 

DM75 

DM85 
2.4 V 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage 
Vee = Min, 10L = 16 mA 

DM75 .0.5 
V 

DM85 0.45 

10(OFF) Off·State (High Impedance Statel 
Vee = Max 

Vo = 0.5V -40 

Output Current Vo = 2.4V +40 
IJ.A 

II Input Current at Maximum Voltage Vee = Max, V .. = 5.5V 1.0 mA 

'IH High Level. Input Current Vee"; Max ·Clock Input 50 

V,=2.4V All Others 25 
IJ.A 

IlL Low Level Input Current Vee = Max Clock Input 500 

V, = 0.5V AI! Other,,- 250 
IJ.A 

los Short Circuit Output Current Vee = Max(21 -20 -55 mA 

Icc Supply Current V,c =. Max 70 100 mA 

Notes 
(1)' All typical values are at VCC. = 5V and T A = 25°C. 
(2) Not more th~n one output shoul~ be shorted at a time. 

SWitching Characteristics 

DM75S DM85S 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Access Time Address to Output 30 55 30 40 

tOSA Output Store to Output 20 35 20 30 ns 

tCA Clock to Output CL = 30 pF 25 50 25 40 

tZH Output Enable to High Level 
RL = 400n 

20 40 20 35 ns 

tZl Output Enable to Low Level 14 30 14 24 ns 

tHZ Output Disable Time From High Level CL = 5 pF 10 18 10 15 ns 

tLZ Output Disable Time Fro~ Low Level RL = 400n 12 22 12 18 ns 

tASC Set-Up Time Address to Clock 25 5 15 5 

tosc Data to Clock 15 0 5 0 

tASOS Address to Output Stpre 40 15 30 15 
ns 

tWESC Write Enable Set-Up Time 10 0 5 a 
tessc Store 8efore Write 15 0 10 0 

tAHC Hold Time Address From Clock 15 5 ~ 10 5 

tOHC DataFrom Clock 20 5 15 5 ns 

tAHOS Address From Output Store 10 0 5 0 

tWEHC Write Enable Hold Time 20 5 15 5 

-
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~ Proprietary 

Typical Applications 

The DM85S68 can enhance the dynamic performance of 
a TTL processor, since it may safely operate using single 
phase clocking instead of the multi phase clocking systems 
being used currently. This simple feature not only en· 
hances the system's dynamic' performance, since multi· 
pie levels of registers need not be activated, but also 
reduces component count by elimin~tion of one set of 
buffer registers. For example, note'the simplicity of 
the register file/ALU loop shown in Figure 1. 

-R3 --~ -

DM7,5lDM85S68 

In a 4-bit slice with zero delay within the arithmetic 
logiC; unit, a, level-triggered memory with buffering to 
prevent logic oscillation requires about So ns to make 
the loop whereas the DM85S68 does it in 35 ns. With a 
30 ns delay in the ALU; the two compared system 
speeds are 110 ns and 65 ns, respectively: 

r- A3 

r-
r-

RD - DM85S6B r- AD 

Truth Table 

WORDA 
A,OoRESSES 

CONTROL 
INPUTS 

OATA 
INPUTS 

WoRoB 
ADDRESSES 

ALU 
FUNCTION 

SELECT INPUTS 

00 

l 

X 

l 

H 

H 

AAD3 

AAoO 

AFoo 

CP 

NW 

BFoD 

R3 

RO 

BAo3 

BAoO 

Vee 

A-S 

M 

so 
Sl 

S2 

S3 

WE 

X 

l 

X 

X 

X 

AA03 - CP 

~ I-< - OS 

- O~b .. AAoO _ 

W J 

roo A3 - roo R3 - r- B3 -- r- -~ ~ - r-
RO - l-

so _ ... ... oMB5S68 

AD 

roo BAo3 ...;. CP 

~ - - OS - 00 

- .. SAoO _ 
W 

roo 
83 

,A i .... I 
roo - r- A3 -

... 
R3 

80 

- - r-- i'-

H- - r- AD 

- oM74181 - I- B3 - I-- I-
Featu)'8s - r- 80 _ 

• Expandable 

I 
• Minimum pat~8ge c 
.60 n. cyol. (typ) 

Dunt 

C'N 
FIGURE 1. 4·81T REGISTER Alu 

ClK as MODE OUTPUTS 

X L Output Store Data !=rom Last Addressed Location. 

S X Write Data Dependent on State of 00 and OS 
X H Read Data Data S~ored in Addressed Location 

X L . Output Store Hi-Z 

X H Output Disable Hi-Z 
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~Proprietary 

AC Test Circuit and Switching Time Waveforms 

ADDRESS 
INPUT 

DATA 
INPUT 

OUTPUT 
STaRE 

WRITE 
ENABLE 

WRITE 
CLOCK 

DM75S68/ 
DM85S68 

WRITE CYCLE 

r---""' 

OUTPUT 

1.5V 1.5V 

----.IP,.ASC- j~-----
tAHe 

r- -, . 
1.5V 

'1'-----· 
tDHC-l 

____ --J 

FIGURE 2. CLOCK SET·UP AND HOLD TIME 

I~~L~ 1.5V';(----------

----.I . 
WRITE 
CLOCK 

OUTPUTS 

1.5Vf 
'. 1:-'oA-I, __ 

1.6VL ------------.1 
FIGURE 3. CLOCK TO OUTPUT ACCESS 

'·01 

s.ov 

400 

OM75/0M85S68 

CL includes probe and jig capacitance 
All diodes-are 1 N3064 

READ CYCLE 

ADDRESS 1.5V\.r----------

INPUT J!\. ----.II -.AA-I ,------_. 
OUTPUTS: 1.5V)( -------..1 1.... ____ _ 

FIGURE 4. ADDRESS TO OUTPUT ACCESS TIME 

ADDRESS 
INPUTS 

OUTPUT 
.STORE 

OUTPUTS 

FIGURE 5. OUTPUT STORE ACCESS, SET·UP AND HOLD TIME 

OUTPUT 
DISABLE 

1.5V--..,.!-,-+:,.---+--..,-I-Ocl-.5V 

VOL __ ~;;;.;J 

OUTPUT 

voH --4-..I... ... 

'T 

1.5V'---+---'~~--+_-<!!!:._+_--=O:::;:.5V 

FIGURE 6. OUTPUT DISABLE AND ENABLE TIME 

Note: Input waveforms supplied by pulse generator having the following characteristics: V = 3.0V. tR S 2.5 ns, 
PRR ~ 1.0 MHz, and ZOUT = 50 Mn. 
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~ Proprietary 

General Description 

These 8-bit shift registers feature gated serial inputs and 
an asynchronous clear_ A low logic level at either input 
.inhibits entry of the new data, ,and re$ets thlt first 
flip-flop to the low level at the next clock pulse, thus 
providing complete control over incoming data_ A high 
logic level on either input enables the other input, 
which will then determine the state of the first flip-flop. 
Data at the serial inputs may be changed while the 
clock'is high or low, but only information meeting the 
setup requirements will be entered. Clocking occu~s on 
the low-to-high level transition of the clock input. All 
inputs are diode-cla,mped to minimize transmission-line 
effects. 

Connection Diagrams 

OUTPUTS . 
QF Q, CLEAR CLOCK 

vTee 
14 10 13 12 11 9 8 

<I--

1 2 3 4 5 6 J: A B QA Q. Qe QD 
, . \ , . . 
SERIAL INPUTS OUTPUTS 

7570(J), (W); 8570(JI, (N), (W) 

Truth Table 

INPUTS OUTPUTS 

CLEAR CLOCK A B OA De ... OH 

L X X X L L L 

H L X X OAO OBO OHO 

H t H H H OAn °Gn 

H t L X L OAn QGn 

H t X L L QAn °Gn 

DM75/DM8570.DM76/DM86l70 

8-Bit Serial In/Parallel Out Shift Registers 

Features 

.- Gated (enable/disable) serial inputs 

• Fully' buffered clock and· serial inputs 

., Asynchronous clear 

TYPE 
TYPICAL 

CLOCK FREQUENCY 

TYPICAL 

POWER DISSIPATION 

70 
L70 

Q5 

14 

-

1 

Q& 

36 MHz 
14 MHz 

CLEAR CLOCK 

13 12 

2 3 

Q7 Q8 

GND Q4 

111 10 

,14 5 

Vee SA 

76L70/86L7,O(W) 

H c High Level. (steady state), L = Low Level 

X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

Q3 

g' 

& 

5. 

(steady state) 

OAO, 0BO, OHO = The level of OA, OB, or 0H, respectively, 
before the indicated steady-state ~nput conditions were 
established. 

0An, OGn = The level of 0A or 0G before the most recent t 
transition of the clock; indicates a one-bit shift. 
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~ Proprietary DM75/bM8570,DM76/DM86L70 
, 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85 DM76L/86L 

PARAMETER CONDITIONS 70 L70 UNITS 

MIN TYPll) MAX MIN TYPI1l MAX 

V'H High Level Input Voltage 2 2 V 

V'L low Level Input Voltage 0.8 0.7 V 

V, Input Clamp Voltage Vee'" Min, II =-12 rnA -1.5 N/A V 

IOH High Level Output Current ""00 -200 I'A 

VOH High level Output Voltage Vee == Min, V 1H ·= 2V 
~.4 3.2 2.4 V 

V 1L '" Max, IOH =- Max 

IOL Low Level Output Current DM75,76l 8, 2' , 

DM85,86l 3.6 
mA 

8 

VOL Low Level Output Voltage Vee = Min. V 1H "" 2V DM75,76l 0.2 0.4 0.3 

V1l,..'" Max, IOL = Max DM85,86l 0.2 0..4 0.4 ' 
V 

II Input Current at Maximum 
Vee;' Max, V, = 5.5V. 

Clear 1 0.2 

Input Voltage Other 1 0.1 
mA 

I'H High' Level Input Current Clear 40. 20 
I'A' Vee = Max, V, = 2.4V 

Other 40 10 

I'L Low Level Input Current V = Max I V I = 0.3V IDM76l, 86l) Clear -1.6 -0.36 
.et V, =,O.4V IDM75, 85) Other 1.6 -0.18 

mA 

lOS Sho,rt Circuit Output Current 
Vee = Max(2) 

DM75,76l -10 -27-.5 -3 --9 -15 

DM85,S6l --9 ~27.5 3 --9 -15 
mA 

ICC Supplv Current Vee = Max(3) 37 54. 6 9 mA 

Note. 
It) All typical valu •• are al Vce = 5V, TA = 25°C. 

(2) Not more than one output should be shQrted at a time. 

(3) ICC is measured with outputs' open, serial inputs grounded; the clock input 8't 2.4V, and a momentary ground, then 4:5V, applied to clear. 

! 

Switching Characteristics Vee = 5V, T A = 25°C 

DM75/85 DM76L/86L 

PARAMETER CONDITIONS 70 L70 tlNITS 

MIN TYP MAX MIN TYP MAX 

'MAX Maximum Clock Frequency CL = .15 pF 25 36 6 14 MHz 

tpHL Propagation Delay Time, 
CL = 15 pF 24 36 

High·tq-!-ow Level Outputs 
CL = 50 pF 28 42 75 120 

ns 

From Clear Input RL = 800n IDM75, 85) 

tpLH Propagation Delay Time. 
CL = 15 pF 8' 17 27 

Low-to-High Lever Outputs' 
CL = 50 pF 10 20 30 50 ,85 

ns 
From Clock, Input RL = 4 kn IDM76l, 86l) 

tpHL Propagation Delay Time •. 
CL = 15 pF 10 21 32 

High-to-Low Level Outputs 
CL = 50 pF 10 25 37 90 135 

ns 
From the Clock Input 

'W Width of Clock, or Cle~r 
20 60 40 

Input Pulse ns 

'sETUP Data S~tup Time 15 40 20 ns 

tHOLD Data Hold Time 5 20 -5 ns 
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~ Proprietary DM75/DM8570 ,DM76/DM86L70 

Logic Diagram 

Timing Diagram 

TYPICAL CLEAR, SHIFT, AND CLEAR SEQUENCES 

ClEAR'-J 

SERIAL { A 
INPUTS 

B -f-"-----' 

CLOCK 

o.-~' ________ ~ 
Q6:..I' __________ -...I 

~:~'------~---------..I OUTPUTS o,: .. 1 ________________ ....J~ 
-, ,----, I 

0,_",--, __ ----J. I-
QG:~lL_ ___________________ ~~ 

I 
-, rI 0,_ ..... ______________ ...... 1 l..-

I I 
CLEAR CLEAR 
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~ ProprietarY DM75/DM8573 

1024-Bit Field Programmable Read Only Memories 
General Description 

The DM7573/DM8573 is a field-programmable read
only memory organized as 256 four-bit words. Selection 
of the proper word is accomplished throu'gh the eight 
address inputs. Two overriding memory enable inputs 
are provided; when either or both of the enable inputs 
are taken to a high state, all the outputs will be turned 
off_ A logical "1" has been built into each bit iocation. 
A logical "0" can be programmed into any bit by 
selecting the proper word, disabling the chip, and apply
ing a programming pulse to the proper output. 

An additional feature of the DM7573/DM8573 ,is that 
its put puts can be tested in the Iqgical "0" state without 
permanently programming the memory. I n order to place 

Connection Diagram 

ADDRE5S 

MEMORY 
ENABLE 

,.-------...-.. 
Vee A1 ME 1 MEZ 

116 15 ,. 13 

-

~ 

1 2 3 4 

A6 A5 A4 A3 

ADDRESS 

all outputs in the logical "0" state, a 10V level is applied 
, to, the most' significant address input, Pin 15. This 
feature will allow a r;nuch more complete test to be made 
before a part is shipped, thus minimizing customer 
problems. 

Features 

• Pin corrtpatible with SN54187/SN74187 
• Outputs can be fu'lIY tested before prollramming 

• Typical power dissipation 400 mlf:-J 
,. Propagation delay 60 ns 

OUTPUTS 

Yl Y2 V3 Y' 
12 11 10 9 

I-

5 6 7 I' 
AD Al A2 GNO 

7573(J); 8573(J), (N) 

Logic Diagram 

ADDRESS 

1024·BIi MEMORY CELL 
32X32 

MEMORY MATRIX 

A2171 

Al 16) 

AD 15) 

MEMORY fME1-;;ll~4)~=::::::L)-~I_I--__ I_-+ ___ I_j--__ ---, 
ENABlElME 2f131 

Y4 Y3 Y2 
PIN (16) = Vee PIN (8) = GND 

OUTPUTS 
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~ Proprietary DM75/DM8573 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85 

PARAMETER CONDITIONS 73 UNITS 

MIN TYP(1) MAX 

VIH High Level Input Voltage Vee = Min 2 V 

Vil Low Level Input Voltage Vee = Min 0.8 V 

VI Input Clamp Voltage Vee = Min, I, = -12 mA -1.5 V 

IOH High Level Output Current Vee = Max, VOH = 4.0V 50 /1A 

IOl Low Level Output Current 16 mA 

Val High Level Output Voltage Vee = Min, V ,H = 2V 

V ,L = 0.8V, IOL = 16 mA 
0.4 V 

II Input Current at Maximum 
Vee = Max, V, = 5.5V 1 mA 

Input Voltage 

IIH High Level Input Current Vee = Max, V, = 2.4V 40 /1A 

III Low Level I nput Current Vee = Max, V, = 0.4V -1 mA 

Icc Supply Current Vee = Max 80 110 mA 

Notes 
(11 All typical values are at Vcc = 5V and TA = 25°C. 

Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 73 UNITS 

MIN TYP MAX 

tplH Propagation Delay Time, 
Address Output 60 80 ns 

Low-to·High Level Output 

tpHl Propagation Delay Time, 
CL = 30 pF 

Address Output RL1 = 600.11 60 80 ns 
High-to·Low Level Output 

To Gnd 
tplH Propagation Delay Time, 

Enable Output RL2 = 300.11 28 40 ns 
Low-to·High Level Output To Vee 

tpHl Propagation Delay Time, 
Enable Output 28 40 ns 

High·to·Low Level Output 
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Programming Procedure 

The DM7573/DM8573 is manufactured such that the 
outputs are high for all addresses. To program a logic 
zero (low output level), the following procedure shouid 
be followed: 

1. Apply aVec voltage of 5.0V and select the word to 
be programmed using address inputs A7 - AO. 

2. Apply a high level (logic 1) to either or both of the 
ENABLE inputs (Pins 13 and 14). 

3. Apply a programming pulse to the output where a 

OM75/0M8573 

low' level is desired. The voltage should be 23V 
to 25V; the current should be limited to 70 mAo 
Apply the pulse as shown in the diagram. A reduction 
in current of approximately 15 mA indicates the bit 
is programmed. 

4. To verify that the bit has been programmed, apply a 
logic zero to both of the enable inputs and check for 
a low level on the programmed output. ' 

5. Advance to the . next output and/or word, pro· 
gramming only one bit at a time. 

PROGRAMMING PULSE 

{ 

A7 

ADORES,' : 
INPUTS • 

AD 

lOGIC 1 {
MEt 

ME2 

PROGRAMMING CONNECTIONS 

Vee = !i.BV 

DM1574/ 
OM8574 

GNO 

AC Test Circuit and Switching Time Waveforms 

FiVCCRLZ 

DEVICE . 
OUTPUT 

'L RLI J"P'-= 
CL includes probe and jig capacitance. 

ADDRESS 
INPUTS 

OUTPUTS 

tpHl 

1.5V 

1.5V 

Input waveforms are supplied by pulse generators having the following 
characteristics: tr S 10 ns; tf:S; 10 ns, PRR "" 1 MHz, poe", 50.%, 
Amplitude'" 3.QV. and Zo = SOn. 

3·91 

l.!iV 



~ Proprietary DM75/DM8574 

TRI-STATE 1024-Bit Field Programmable R,ead Only Memories 
General Description 
The DM7574/DM8574 is a field-programmable read-only 
memory organized ,as 256 four-bit words. Selection of 
the proper word is accomplished through the eight select 
inputs. Two overriding memory enable inputs are pro· 
vided; when either or bl>th of the enable inputs are 
taken to a high state, all the outputs go to the high 
impedance state. A logical ''1'' has been built into each 
bit location. A logical "0" can be programmed into any 
bit by selecting the proper word, disabling the chip, and 
applying a programming pulse to, the proper output. 

An additional feature of the DM7574/DM8574 is that 
its outputs can be tested in ,the logical "0" state without 
permanently programming the memory. I n order to 

Connection Diagram 

SelECT 

MEMORY 
ENABLE 

Vc:e A7 ME1 ME2 

116 15 14 13 

r-

1 2 3 4 

A6 A5 A4 A3 

SELECT 

VI 

place all outputs in the logical "O:'state, a 10V -level is 
applied to the most signifi"cant address input, Pin 15. 
This feature will allow a much more complete test to be 
mad'e before a part is shipped, thus 'minimizing customer 
problems. - - -

Features 

• Pin compatible with SN54187/SN74187 

• Outputs can be fully tested before programming 

• Typica! power dissipation 400mW 

• Propagation delay 60 ns 

OUTPUTS 

V2 V3 V4 

12 11 10 9 

f-

5 6 7 I' 
AD Al A2 GNO 

7574IJ); 8574IJ), IN) 

Logic Diagram 

BINARY 
SELECT 

1024·81T MEMORY CelL 
32 X32 

MEMORY MATRIX 

.2 (7) 

., (6) 

AD (5) 

MEMORY [ME 1'1'11~4)~=~C)-Ir--+---r--t----r--+---, 
ENABLE lME ti13) 

Vee =(16) 
GND =(8) 
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~ Proprietary DM75/DM8574 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85 

PARAMETER CONDITIONS 74 UNITS 

MIN TYP(1) MAX 

V IH High Level' Inpu't Voltage Vee = Min 2.0 V 

V IL Low Level Input Voltage Vee = Min 0.8 V 

VI Input Clamp Voltage Vee = Min, I, = ~12 mA ~1.5 V 

10H High Level Output Current I DM75 ~2.0 

I DMS5 
mA 

~5.2 

VOH High Level Output Voltage Vee = Max, V ,H = 2V 
204 V 

V'L = O.SV, 10H = Max 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V 
0.4 V 

V'L = O.SV, 10L = 16 mA 
" 

10(OFFI Off State (High Impedance I Vo =OAV ~40 

State) Output Current Vee = Max I Yo = 2.4V 40 
/lA 

II Input Current at Maximum 

I nput Voltage 
Vee = Max, VI'" 5.5V 1.0 mA 

IIH High Level Input Current Vee = Max, V, = 2AV 40 /lA 

IlL Low Level Input Current Vee =Max, V, = OAV ~1.0 mA 

los Short Circuit Output Current Vee = Max(2) ~15 -70 mA 

Icc Supply Current Vee = Max SO 110 mA 

Notes 
(11 All typical values are at Vee'" 5V and T A"" 25° C 

121 Not more than one output should be shorted at a time. 

Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 74 UNITS 

MIN TYP MAX 

tpLH ,Propagation Delay Time, 
Address Output 60 SO 

Low-to·High Level Output 
ns 

tpHL Propagation Delay Time, 
Address Output 60 SO ns 

High-to-Low Level Output 
CL '" 30 pF, RL = 600n 

tpLH Propagation Delay Time, 
Enable Output 2S 40 

Low·to-H igh Level Output 
ns 

tpHL Propagation Delay Time, 
Enable Output 2S 40 

High-to-Low Level Output 
ns 
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Progrllmming Procedure 

The OM7574/0M8574' is manufactured such that the, 
outputs are high for all addresses. To 'program a logic 
zero (low ·output level). the following procedure should 
be followei:l: 

1. Apply aVec voltage 'of 5.0V and select th!! word 
to be programmed using address inputs A7 - AO. 

2. Apply a high level (logic 1) to eithe~.or both of 
the ENAB LE inputs (Pins 13 and 14). . 

3. Apply a programming pulse to the output where' . 
a low level is desired. The voltage should be 

OM76/0M8574 

23V to 25V; the current should be limited to 
70 mAo Apply the pulse as shown in the diagram. 
A reduction in current of' apptoximately 15 mA 

. indicates the bit is programmed. 

4. To verify that the bit has been programmed, apply 
a logic zero to both of the enable inputs and 
check for a low level on the programmed output. 

5. Advance to the next Qutput andlor word, pro· 
gramming only one bit at a time. 

PROGRAMMING PULSE 

J 

--tpw' 1.0.0.1.m. __ 

I I 
I 

f-____ DUT9cVCLES50% -----I~ 
I",St,Slo,.s 

PROGRAMMING CONNECTIONS 

VCC = 5.0V 

I A7. 

ADDRESS : 
INPUTS • 

AD 
DM75741 
OM8574 

{
MEl 

LOGIC 1 
ME2 

GNO 
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~ Proprietary DM75/DM8575 ,76 

General Description Programmable LogiC Arrays 

The OM7575/0M8575 and OM7576/0M8576 are mask
programmable logic arrays designed for use in applications 
where random logic is required. The devices have ,fourteen 
data inputs and eight outputs. Each output provides a 
sum of product terms where each product term can 
contain any combination of '14 variables- or their com
plements. The total number of product terms which 
can be provided is 96. Any product term which is 
repeated is counted only once. Since some functions 
are' more easily represented in their inverted form. an 
option is provided to allow for either the true or 

, complement of the function on each output. The 
, products are particularly useful in providing control 

10Sic for digital systems; The OM7575/0M8575 has a 
conventional totem-pole output whereas the DM7576/. 
OM8576 is provided with a passive pullup output. This 
latter configuration is useful in expanding functions by 
connection of outputs of different packages. 

Connection Diagram 

Logic Diagram, 

DATA 
INPUTS 

Features 

• A 214-by-8 (128k) bit memory would be needed to 
provide equivalent function 

• Typical delay 
• Typical power dissipation 

DATA,ltlPUrs OUTPUTS ,---........... 
~ ~_ ~ ~ " ~ " H ~ ~ ~ 

I" 23 22 2' 20 .. 18 17 .. " 14 13 

r- l-

• 2 3 • 5 6 1 a 9 '0 11, 112 

DATA INPUTS 

7575(J}; 8575(J}~ (N); 7578(J); 8576(J). (N) 

'>-liIr-------------- I• 
L-"'------1I-----------liI:--'-T. 

,,)OC~1---~1f_-----_+---12 

L-__ --1I-___ ~~----_+---~ 

::>O--l--..,..--1--1-----+---I.~ 

'------1r-~:--H-----_+_:*"'-T" 

"INPUTS 
FOR MASK 

PIIOGRAMMING 

I 

• I 
I 

• 

~ rr:::::-l FaOOr. 

~ 
fion:. IS A MASK.PROGRAMMABLE'CONNECTION 
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~ .. Proprietary ..• DM75/DM8575 ,76 

Electrical Cltaracteristic$ over recommended operating free-air temperature range (unless otherwis.e noted) ; 

DM75/85 

PARAMETER CONDITIONS. 75, 76 UNITS 

MIN TV!>(l ) MAX 

VIH High Level.lnput Voltage Vee = Min 2 V 

Vll Low Level Input Voltage Vee =Min , 0.8 V 

VI Input Clamp \Ioltage Vee = Min, II = -12 mA -1.5 V 

IOH High Level Output Current· DM}5/8575 -800 

VO H = 5.5V DM75/8576 100 
!J.A 

VOH High Level Output Voltage Vee = Min 
DM75/8575 2.4 

VII:' = 2V 
V 

V IL = 0.8V 

IOH = Max DM75/8576 5.5 

IOl Low· Level Output Current 12 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V 
0.4 V 

V IL = 0.8V, IOL = 12 mA 

II Input Current at Maximum 

Inpu~ Voltage 
Vee = Max, VI = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, VI .= 2.4V 40 !J.A 

III Low Level Input Current Vee = Max, VI = OAV -1.0 mA 

lOS Short Circuit Output DM75 -20 -S5 
mA 

Current 
Vee = Max(2) 

DM85 -18 -55 

Icc Supply Current Vee = Max 110 170 mA 

Notes 
HI All typical values arE! at vee:= 5V and T A := 2SoC. 

(21 Not more than one output should be shorted at a time. 

Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 75,76 UNITS 

MIN TYP MAX 

tplH Propagation Delay Time, 
Data Output 80 150 

Low-to·High· Level Output 
ns 

Propagation Del.ay Time, 
CL = 50 pF, RL = 400n 

tpHL 
Data Output 100 150 ns 

High-to·Low Level Output 

PLA Programming Information PUNCHED CARDS· 

Information to program the PLA can be supplied fn one CARD 1: (Used to • determine whether outputs are 
of tWo formats: presente9 in· their true or inverted form. If this card 

1. Punqhed 80-column cards is not used it is assumed that all eight outputs are true.) 

2. The applicable section of this data sheet (manual Cal. 1-6: DM7575 or DM8575 .or DM7576 or 
entry of information). DM8576. 

I 
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PLA Programming Information (Continued) 

Col. 7-9: (Blank) 

Col 10-17: Output Data. Outputs are FB (most 
significant) ,to F 1 (least significant). All eight outputs 
must be specified. 

A 'T' in an' output location iridicates that the 
output is true. 

A 'C' in an output location indicates that'the 
output is complemented (inverted). 

Col. 18-39: (Blank) 

Col. 40-75: This space is reserved for any unique 
letters/numbers desired by the customer (speciai part ' 
number, program number, etc.). However the exact 
,combination of characters must appear on all'cards, 
associated with that particular device. 

Col. 76-78: (Blank) 

Col. 79-80: 00 

CARDS 2-97: Term Data Cards. Used to specify the 
input ,!nd output conditions. 

Col. 1'6: DM7575 orDM8575 or DM7576 or DM8576, 

Col. 7-9: (Blank) 

Col. 10-17: Output Connections. Outputs are F8. 
(most significant) to Fl (least significant). This field 
describes the outputs on which the product term 
appears. 

A '+' in one of the eight output locations indicates 
that the 'term described by the Clird is one of the 
"OR" terms in that output. 

A '(blank)'in one of the eight output locations 
indicates that the term described' by the card is not, 
one of the "OR" terms in that output. 

(Care should be exercised in punching this particular 
field; since in most cases, unless a product term is 
repeated, this field will 'appear as one '+' and seven 
blanks.) 

Col. 18: (Blank) 

Col. 19: = (equal sign) 

Col. 20: (Blank) 

Col. 21-34: Input Data. Inputs are 113 (most signifi
cant) to 10 (least significant). 

An 'H' in one of the fourteen locations indicates 
that input appears in the high state in the output 
term. 

An 'L' in one of the fourteen input locations indio 
cates that input appears in the low state in the 
output term. 

An 'X' in ~ne of the fourteen input locations 
indicates that input does not appear in the output 
term. 

Col. 35-39: (Blank) 

Col. 40-75:' This space is reserved for any unique 
letter/number de,sired by the customer (special part 
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number, program number, etc.). However the exact 
combination of characters must appear on all cards, 
associated with that particular device. The purpose 
of this section is to prevent mixing of cards. 

Col. 76-78: (Bla~k) 

Col. 79-80: Product Term Number 01 to 96. (All 96 
cards need not be used.) Zero in column 79 may be 
suppressed. 

MANUAL ENTRY 

The matrix-blank shown,in this data sheet can be used in 
lieu of punched cards, to submit information for pro-
gramming the PLA. . 

INSTRUCTIONS 

1. Circle the appropriate part number, I n the event a 
catalog part is not being purchased, circle the closest 
catalog part number. If an electrical screen is required 
between the military and commercial devices, the 
military designation should be circled. 

2. Customer should write the name of his company. 

3. Enter the total number of unique product terms 
found in all eight outputs. Repeated terms count 
only once. ' 

4. Output Inverter Option. Under the appropriate output 
designation specify a 'T' when the high (true) level is 
desired on the output for the given input conditions. 
Specify a 'C' if the complement is needed. 

5. Matrix 

a. I nput data. This block is used to describe what 
comprises each of the 96 (maximum) product 
terms. 'In each row, opposite the appropriate 
Product Term number, information on the fourteen 
Input Data locations is entered. Information must 
be entered on all 14 inputs. 

1). Enter an "H~' under the appropriate input 
, des'ignation if .that particular input appears in 
the product term as a high (true) level. 

2). Enter an "L" under the appropriate input 
designation if that particular input appears in 
the product term as a low (complemented) 
level. 

3). Enter an "X" under the appropriate input 
desi,gnation if that particular input does not 
appear in the product term. 

If less than 96 product terms are used leave all 
spaces for the unused terms blank. 

b. Output Data. This block is used to describe the 
outputs on which the product terms appear. 

1). Enter a '+' under the appropriate output 
designation if the product term' is contained 
in that output's expression. 

2). Leav'e a location blank if the product term is 
not contained in that output's expression. 



~Proprietary 
AC Test Circuit 

5V 
14 INPUTS 8 OUTPUTS 

Switching Time Waveforms 

.r:.90%::::---:9~D%~-3.DV 

ANY INPUT --";";'''1 
t, 

NDN.IN~~~~~_...,.._+--, 

FREQUENCY' 1 MHz 
DUTY CYCLE' 50% 
tr= tf= 10 ns 
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Truth Table/Order Blank 

1. PART NO. - (DM7575. DM8575. DM7576. DM85761 

2. CUSTOMER IDENTIFICATION'-

3. TOTAL NO. OF UNIQUE PROPUCT TERMS USED -
(Repeated Terms Count Only Once) 

4. OUTPUT INVERTER O,PTlON 

5. MATRIX 

INPUT DATA 

2 
3 

4 

5 

6 
7 

8 

9 
10 
11 
12 
13 
14 
15 

16 

17 

18 
19 

20 

21 
22 

23 

24 

25 
26 
27 

28 
29 

30 
31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42, 

DM75/DM8575,76 

OUTPUT DATA 
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Truth Table/Order Blank (Continued) 

PRODUCT 1-"--r...,.--'r--,.-,I_N_PU,..T---rDA_T_Ar-"--r...,.~r--,.-+--,---,_O,..U_T,P_UT--r-DA_T..,.A_r--...--l 
TERM 

43 

44 

46 
46 

47 
48 

50 
61 
52 
63 
64 
66 

66 

57 
58 
59 

60 
61 

62 

64 
65 

66 
67 -

68 

69 

70 
71-

72 

73 
74 
76 

76 

77 
78 

79 
80 
81 

82 
83 

84 

86 
86 
87 

88 

89 
90 
91 
92 

93 

94 

96 
96 
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~" Proprietary DM75/0M8577 

256-Bit Programmable Read Oniy Memories 

General Description 

The DM7577/DM8577 is a field"programmable, 256-bit, 
read only memory organized as 32 words of 8 bits each, 
This monolithic, high-speed, transistor-transistor-Iogic 
(TTL) memory array is addressed in 5-bit binary with 
full on-chip decoding. An overriding memory-enable 
input is provided which, when taken high, will inhibit 
the function causing all eight outputs to remain high. 
The organization is expandable to 1,856 words of n-bits 
with no additional output buffering. ' 

The address of an 8-bit word is accomplished through 
the buffered binary select inputs in coincidence with a 
low logic level at the enable input. Where multiple 
DM7577/DM8577 devices ani used in a memory system, 
the enable input allows easy decoding of additional 

'address bits. 

Data can be electronically programmed, as desired, at 
any of the 256-bit locations of the DM7577/DM8577 
in accordance with the programming procedure specified. 
Prior to programming, the memory contains a high-Iogic
level output condition at all 256 bit locations. The pro
gramming procedure open-circuits nichrome links which 
results in a low-logic-level output at selected locations. 
The procedure is irreversible and, once altered, the 

Connection Diagram 

ENABLE / 

Vee G E 0 

L& 15 14 13 

1 2 3 4 

YI Y2 Y3 Y4 , 
OUTPUTS 

, 

output for that bit is permanently programmed to pro
vide a low logic level. Outputs never having been altered 
may ,later be programmed to supply a low-level output. 
Operation of the unit within the recommended operating 
conditions will not alter the memory content. 

The mask-programmable DM548B/DM7488 can be used 
to replace the DM7577/DM857t as they are function
ally and mechanically identical. 

Features 

• Field programmable for custom or prototype memories 
• Mask-programmable DM5488/DM7488' is a direct 

replacement for the DM7577/DM8577 

• Typical access time 35 ns 

• Organ ized as 32 words of 8-bits each 
• Ideal 'for microprogramming and .code converters 
• Open:collector outputs are easily expanded 

• FullY-decoded buffered inputs 
• Fully compatible with most TTL and' DTL circuits 

• Pin compatible with SN74188A 

SELECT . 
\ OUTPUT 

C B A YB 

12 11 10 9 

-

5 6 7 J: Y5 Y6 Y7 
/ 

7577(J); 8577 (J), (N) 
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~ Proprietary DM75/DM8577 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85 

PARAMETER CONDITIONS 77 UNITS 

MIN TYP(l) MAX 

VIH High Lev~1 Input Voltage 2 V 

Vil Low Level Input Voltage 0_8 V 

VI Input Clamp Voltage - Vee = Min, II = -12 mA -1.5 V 

IOH High level Output Current Vee = Min, V IH =2V 
100 IJ.A 

V IL = 0_8V, V OH = 5.5V 

IOl Low Level Output Current 12 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V 
0.4 V 

V IL = 0.8V, IOL = 12 mA 

II Input Current at Maximum 
Vee = Max, VI = 5.5V 1 mA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 IJ.A 

III Low Level I nput Current -Vee" Max, VI = O.4V -1 mA 

ICCH Supply Current, Outputs High Vee = Max(2) 50 80 mA 

ICCl Supply Current, Outputs Low Vee = Max(3) 82 110 mA 

Not.. , 
111 All tYpical values are at V CC = SV and T A = 2So C. 
(21 ICCH is measured with all inputs at 4.SV, all outputs open_ 
(31 ICCl is measured with enable input grounded, all other inputs at 4.liV, and all outputs open. The typical value shown is for the worst-case 

condition of all eight outputs low at one time. This condition may not be possible after the device has been programmed. 

Switching Characteristics vee = !iv, T A = 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 77 UNITS 

MIN TYP. MAX 

tPLH Propagation Delay Time, Enable Any 22 35 ns 

Low-to-H igh Level Output 

tPHL Propagation Delay Time, Enable Any 15 35 ns 

High-to-Low Level Output CL = 30 pF to GND 

-tpLH Propagation Delay Time, Select Any 
RL1 = 400n to Vee 

RL2 = 600n to GND 35 50 ns 

Low-to,High Level Output 

tPHL Propagation Delay Time, Select Any 35 50 ns 

High-to-Low Level Output 
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Programming Procedure--

1. Apply steady·state supply voltage (Vee = 5.0V. 
GND = OV) ... and address the word to be programmed 

. with specified input voltages. 

2. Disable. the outputs by applying a high. iogic level to 
the enable input.' 

3. Only one bit location is programmed at a time. Open 
circuit all outputs except the one to be programmed 
asa low logic level. . 

4. Apply the specified prqgramming pulse to the output 
to be programmed. The recommended pulse width 
is 1.0ms. . 

Recommended Conditions for Programming 

CONDITIONS 

Supply Voltage, Vee 

MIN 

Input Vo'ltage I Low Level 0 
I ,High Lev," 2.4 

Pr09r~mming Pulse Amplitude 20 

Programming Pulse Rise Time 1.0 

Programming Pulse Current ~imit 100 

Programming Pulse Width 10 

Ca~e Temperature 25 

AC Test Circuit and Switching Time Wllvefo,tms 

DM75/DM85n 

The bit programmed may be. verified by checking 
the output for a low logic leve' after the enable input 
reaches a Ibw logic level. 

5. Repeat steps 2 through 4 for each output of this 
address to be program·med as a low level, 

6. Advance to next address location and repeat steps 
2 through 5. 

TYP MAX UNITS 

5.5 V 

0.5 V 
5.0 V 
22 V 

5.0 '10· I's 

200 rnA 

20 50 rns 

75 °c 

5.0V ':: ~-':-:-LH-fo-"-5V----~':' ~ 
RLI 

FROM OUTPUT ~ ..... __ • 
UNDE~ 1 

TEST ~, 

J~L RU 

CL indudes probe and jig cap~ittnce. 

ENABLE \1.6V ·f1.5V 

OUTPUT _-----f--tP-H-t..,{n ~ ,,, F 
1nput waveforms are suppf;acs by pulse genemors hiving the following chartcteristics: 
... ~ID ns.If~ID .', PRR -I MHz, poe· 50", Ampli .... • 3.Dv,.ntI Zoo 501l. 
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TRI-STATE 256-Bit Programmable Read Only Memories 

General Description 

The DM7578/DM8578 is a field-programmable, 256-bit, 
read only memory organized as 32 words of 8 bits each_ 
This monol ithic, high-speed, transistor-transistor-Iogic 
(TTL) memory array is addressed in 5-bit binary with 
full on-chip decoding_ An overriding memory-enable 
input is provided which, when taken high, will inhibit 
the function causing all eight outputs to remain in the 
high impedance (Z) state. 

The address of an 8-bit word is acco'mplished through 
the buffered binary select inputs in coincidence with a 
low logic level at the enable input. Where multiple 
DM7578/DM8578 devices are used in a memory system, 
the enable input allows easy decoding of additional 
address bits. The TRI-STATE outputs eliminate the 
need for external pull-Up resistors, and provide good 
capacitance drive capability. 

Data can be electronically programmed, as desired, at 
any of the 256-bit locations of the DM7578/DM8578 
in accordance with the programming procedure specified. 
Prior to programming, the memory contains a high-Iogic
level output condition at all 256 bit locations. The pro
gramming procedure open-circuits nichrome links which 
results in a low-logic-level output at selected locations. 

Connection Diagram 

ENABLE 
G 

15 14 13 

The procedure is irreversible and, once altered, the out
put for that bit is. pe,manently programmed to provide a 
low logic level. Outputs never having been altered may 
later be programmed to supply a low-level output. 
Operation of the unit within the recommended operating 
conditions wi.ll not alter the memory content. 

The mask-programmable DM7598/DM8598 can be used 
to replace theDM7578/DM8578 as they are function
ally. and mechahicallyidentical. 

Features 

• Field programmable for custom or prototype memories 

• Mask-programmable DM7598/DM859S' is a direct 
replacement for the DM7578/DM8578. 

• Typical access time 35 ns 

• Organized as 32 words of 8-bits each 
• Ideal for microprogramming and code converters 

• TR I-STATE outputs are easily expanded 

• Fully-decoded buffered inputs 

• Fully compatible with most TTL and DTL circuits 

• Pin compatible with SN74188A 

SELECT 

12 11 10 

OUTPUT 
VB 

- -

3 4 5 6 7 

G!: Y3 V4 V5 Y6 V7 

1 2 

V1 V2 , . 
OUTPUTS 

7578IJ); 8578(J), (N) 
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I 

Electrical C~aracteristics over recommended operating free-air temperature range·(unless otherwise noted) . 

DM75/85 

PARAMETER CONDITIONS 78' UNITS 

MIN TYP(1) MAX 
, 

V IH High Level Input Voltage 2 V 

V IL Low Level Input Voltage ' 0.8 V 

VI .Input Clamp Voltage Vcc = Min, II = -12 mA -1.5 V 

10H High Level Output Current I DM75 -2.0 
mA I DM85 -5.2 

VOH High Level Output Voltage Vc'c = Min, V IH = 2V 

V IL = 0.8V, IOH = Max 
2A V 

10L Low Level Output Gurrent 12 mA 

VOL Low Level Output Voltage Vcc = Min, V IH = 2V 

V IL = 0_8V, IOL = 12 mA 
0.4 V 

'loiOFF) Off State (High Impedance Vcc = Maxi Vo = O.4V -40 

State) Output Current V IH = 2.0V I Vo = 2.4V 40 
J1A 

II Input Current at Maximum Vcc = Max, VI = 5.5V 1 mA 

Input Voltage 

IIH High Level Input Current Vcc = Max, VI = 2.4V 40 J1A 

IlL Low Level I nput Current Vcc = Max, VI = 0.4\1 ··1 mA 

los Short Circuit Output Current Vcc =. Max(2) -30 -70 mA 

Icc Supply Current Vcc = Max(3) 82 110 mA 

Notes 
(1) .All typicalvalues are at Vee = 5V and TA = 25°C. 
(2) Not more than one output should be shorted at a time, and durat~on of the short-circuit Sh'oulg not exceed one second. 
(3) ICC is measured with all inputs at 4.5V. all outputs open. 

Switching Characteristics vcc = 5V, T A.= 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 78 UNITS 

MIN TYP MAX 

tpLH Propagation Delay lime, Select Any 35 50 ns 

Low-to-High Level Output 

tPHL Propagation Delay Time, ' Select Any 35 50 ns 

High-to-Low Level putput CL = 50 pF 

tZH Output Enable Time to Enable Any RL = 400n 19 35 ns 
I High Level 

tZL Output Enable Time to Enable Any 17 35 ns 

. Low Level 

tHZ Output Disable Time from Enable Any 11 35 ns 

i;Jigh Level CL = 5 pF 

tLZ Output Disable Time from Enable Any RL =400n 21 35 ns 

Low Level 
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Programming Procedure 

1. Apply steadY'state supply voltage (Vcc = 5.0V, 
GND = OV) and address the word to be programmed 
with specified input voltages. 

2. Disable the outputs by applying a high logic level to 
the enable input. 

3. Only one bjt location is programmed at a time. Open 
circuit all outputs except the one' to be programmed 
as a low logic level. 

4. Apply the specified programming pulse to the output 

Recommended Conditions for Programming 

CONDITIONS 

Supply Voltage IV cc I 

Input Voltage 
I Low Level 

I High Level 

Programming Pulse Amplitude 

Programming Pulse Rise Time 

Programming Pulse Current Limit 

Programming Pulse Width 

Case Temperature 

AC Test Circuit and Switching Time Waveforms 

FROM 

TEST 
POINT 

vee 

O~~~~~ .......... --+--4.-... 
TEST 

CL includes probe and jig capacitance. 
All diodes are'1NJ064, 

MIN 

5 

0 
2.4 

20 

1 

100 

10 

25 
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to be programmed. The recommended pu Ise width is 
1.0 ms. 

The bit programmed may be verified by checking the 
output for a low logic level after the enable input 
reaches a low logic level. 

5. Repeat steps 2 through 4 for each output of this 
address to be programmed as a low level. 

6. Advance to next address location and repeat steps 2 
through 5. 

TVP 

5 

1.0 

SElECT 
INPUT 

3.0V 

MAX 

5.5 

0.5 
5 

22 

10 

200 

50 

75 

VOH -----

OUTPUT 

3.0V 

ENABLE 

OV 

"" 1.5V 

OUTPUT 

Voc 

VOH 

OUTPUT 

.1.5V 

UNITS 

V 

V 
V 

V 

ps 

rnA 

rns 

'c 

'------
IPLH1 r-

fsv 
'--__ ---J 

Input waveforms are supplied 'by pulse generators having the following characteristiCs: 
tr ~ 10 ns, tf S 10 os, PRR "" 1 MHz, POC'" 50%, Amplitude'" 3.0V and Zo = 50.11 
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General Description 

The DM8581 is a 16,384-bit, bipolar, mask-programmable 
ROM organized as 1024, 16-bit words. Ten address inputs 
select the desired one-of-1024 words. All ten address 
inputs, and two of the three enable inputs have a latch 
feature. The latch function is controlled by the strobe 

Connection Diagram 

DM8581 

TRI-STATE 16K Read Only Memories 

input. The three enable lines are used, to either enable 
or disable the circuit_ TRI-STATE olJtputs allow for 
expansion to greater number of words without sacrifice 
in speed as would be the case with open-collector 
outputs. 

O.UTPUT5 ADDRESS . . 
112 

. 
AU Vee A8 A9 NC NC 16 15 14 13 12 11 10 9 CE2 r ·NC eEl Al 

f40 39 38 137 136 35 34 33 32 31 30 29 2B 27 26 125 24 23 22 21 

-

1 2 3 4 5 6 7 B 9 10 11 12 13 14 115 116 117 rB 19 120 

A7 A6 A5 A4 A3 51 1 2 3 4 5 6 7 B NC NC NC NC EN GND 
\ . ./ .. . . 

ADDRESS OUTPUTS 

8581(01. (N) 

Truth Table . 
CE 1 CE 2 S1 CE 1 CE 2 EN S1 OUTPUT 

t t 1 t+l t+1 1+1 1+1 t+l 

X X X L L L H Read stored data for add 

inputs at t+l 

X X X H X X H Hi-Z 

X X X X H X H Hi-Z 

X X X X X H H Hi-Z 

L L H X X L L Read stored data for add 

inputs at,t 

H X H X X X L Hi-Z 

- X H H X X X L Hi-Z 

X X X X X H L Hi-Z 

, 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
, 

DM85 

PARAMETER CONDITIONS 81 UNITS 

MIN TYP(l) MAX 

VIH High Level Input Voltage Vee = Min 2 V 

VIL Low Level Input Voltage Vee = Min 0.8 V 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

10H High Level Output Current -400 IlA 

VOH High Level Output Voltage Vee = Min, IOH = -4001lA 2.4 V 

10L Low Level Output Current 6 mA 

VOL Low Level Output Voltage Vee = Min, IOL = 6 mA 0.45 V 

10(OFFI Off State (High Impedance State) Ivo =O.4V -40 

Output Current 
Vee =Max I 

40 
IlA 

Vo=2.4V 

II Input Current at Maximum 
Vee = Max, VI = 5.5V 1 mA 

Input Voltage 

IIH High Level Input Current Vee = Max VI = 2.4V 40 IlA 

IlL Low Level Input Current Vee = Max, VI = O.4V -0.8 mA 

los Short Circuit Output Current Vee = Maxl2) -15 -50 mA 

Icc Supply Current Vee = Max 115 160 mA 

Notes 
(1) All typical values are at Vee = 5V, T A = 25° c. 
(21 Not more than one output should be shorted' at a time. 

(31 Tentative data 

Switching Characteristics 

DM85 

PARAMETER FROM TO CONDITIONS 81 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
Address Output 200 450 ns 

Low-to-High Level Output 
--

tPHL Propagation Delay Time, 
Address Output 150 450 ns 

High·to·Low Level Output 
CL = 50 pF 

tZH Output Enable Time to High Level RL = 600~ 40 80 ns 

tZL Output Enable Time to Low Level 70 165 ns 

ts Address, Chip Enable (CE) Set-Up Time 30 10 ns 

tH Address, Chip Enable ICE) Hold Time 30 10 ns 

tHZ Output Disable Time from High Level CL = 5 pF 20 50 ns 

tLZ Output Disable Time from Low Level RL =600~ 40 60 ns 

tw Minimum Strobe Pulse Width 40 20 ns 

1sT Strobe Access Time 250 450 ns 
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Logic Diagram 

ADD 
INV 
AND 
1/128 

DECODER 

Switching Time Waveforms 

(A) 

INPUT 

OUTPUT 

OUTPUT 

,-1 ' .~ r'PHL 

~1.5V '~ 

,128 X 128 
MEMORY ARRAY 

ENABLE 

~i.5V ---I-"",,-f---'--

OUTPUTS 

~1.5V ---t--<:.+--,'T-

(0) 

3V----~-+~---~ 
STROBE 

OV __ ..... .J 

f"'1MHz 
t,. ~$10 .. (10% to 90%) 
Duty Cycle'" 50% 
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AC Test Circuit 

5.0V • 

DM8581 

(C) 

ENABLE 1.5V 

'LZ 
0.5V 

1.5V 
ACTUAL "0" 

VOLTAGE --:-r 0.5V OUTPUTS 
ACTUAL "1" 

VOLTAGE 
1.5V 

'HZ 



~ Proprietary DM75/DM8590.DM76/DM86L90 

8-Bit Parallel In/Serial Out Shift Registers 

General Description 
These are S-bit serial shift registers which shift the data 
in the direction of QA toward ClH when clocked. Parallel
in access is made available by eight individual direct data 
inputs. which are enabled by a low level at the shift/load 
input. Thes.e registers also feature gated clock inputs and 
complementary outputs from the ·eighth bit. 

Clocking is accomplished through a 2-input NOR gate. 
permitting one input to be used as a clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking, and holding either clock input low with the 
load input high enables the other clock input. The 
clock-inhibit input should be changed to the high, level 
oniy while the clock input is high, Parallel loading is 
inhibited as long as the load input is high. Data a~ the. 

parallel inputs are loaded directly into the register on a 
high-to-Iow transition of the shift/load input. regardless 
of the logic levels on the clock. clock inhibit. or serial 
inputs. 

Features 

• Complementary outputs 
• Direct overriding load (data) inputs 

• Gated clock inputs 
• Parallel-to·serial data conversion 

TYPE 

90 
L90 

TYPICAL FREQUENCY 

20 MHz 

14 MHz 

TYPICAL 
POWER DISSIPATION 

200mW 

30mW 

Connection Diagram Truth Table 

CLOCK 
Vcc INHIBIT 

I .. 15 

r-

, 2 

SHIFTI CLOCK 
LOAD 

14 

] 

PARAllElINP'UTS 
SERIAL OUTPUT 
INPUT' n... 

" 12 11 " 
, 

• 5 , , 
I' 

OUTPUT GNO 
Q.. 

PARAllEl INPUTS 

7590(J). IW); 8590(J), (N). (W);" 
. 76L90/86L90(J) •. (N), (W) 

Logic Diagram 

INPUTS INTERNAL 

PARALLEL OUTPUTS SHIFTI CLOCK 
LOAD INHIBIT 

CLOCK SERIAL 
A ... H a A De 

L X X X a .. ,h a b 

H L L X X a AO Q eo 

H L t H X H a An 

H L t L X L a An 

H H t X X a AO a eo 

H ~ High Level Isteady state). L ~ Low Level (steady state) 

X = Don't Care (any input, including tral"!sitions) 

t = Transition from low-ta-high level 

OUTPUT 
aH 

h 

aHO 

aGn 

aGn 

aHO 

~ ... h = The level of steady-state input at inputs A through H, respectively. 

aAO. aBO. OHO = The level of CA. 0B. or 0H. respectively. before the indicated 
steady-state input conditions were established. 
CAn, aGn = The level of QA or QG, respectively, before the most recent t ~ransition 
of the clock, 



~ Proprietary DM75/DM8590,DM76/DM86L90 

Electrical Characteristics over recommended operating free:air temperil:ture range (unless otherwise noted) 

DM75/85 DM76L/86L 

PARAMETER CONDITIONS 90 L90 UNITS 

MIN TYP(l) MAX MIN TYP(1) MAX 

VIH High Level Input Voltage 2 2 V 

V,L Low Level Input Voltage 0.8 0.7 V 

V, Input Clamp Voltage Vee = Min, 1,~-12rnA -1.5 N/A V 

IOH High Level Output Cu rrent -800 -200 p.A 

VOH High Level Output Voltage Vee = Min, 

V1L = Max, 

V,H = 2V 

IOH = Max 
2.4 '2.4 V 

10L Low Level Output Current DM75, DM76 16 2 

DM85, DM86 16 3.6 
rnA 

VOL Low Level Output Voltage Vee = Min, V,H = 2V DM75, DM76 '0.2 0.4 0.3 
V 1L = Max, IOL = Max DM85, DM86 0,2 ·0.4 

V 
0.4 

I, Input Current at Maximum Input Voltage Vee' = Max, V, = 5.5V 1 0.1 rnA 

I'H High Level Input Current Load Input 80 30 

O~her Inputs 
Vee = Max, V, = 2.4V 

40 10 
p.A 

IlL low Level Input Current Lpad Input 
Vee = Max, 

V, = 0.3V I(DM76/86) -3.2 -0.54 

Other Inputs V, = O.4V ,(DM75/85) 
rnA 

-1.6 -0.18 

lOS Short Circuit Output Current 
Vee = M.x(2) 

'DM75, DM76 -20 -55 -3 --9 .-15 

'oM85,DM86 -18 -55 -3 --9 -15 
rnA 

Icc Supply Current Vee = Max(3) 40 63 9.5 rnA 

Notes 
(1) All ty'pical values a,e at Vee = 5V, T A = 25~e. 

, 

(2) Not more than OI1'e output should be shorted at a time. 
(3) With the outputs open, clock inhibit and shift/load at4.5V, and a clock pulse applied to the clock input, lee is rnea~u,ed first with the 

parallel inputs at 4.SV, then with the'parallel inputs grounded. ' 

Switching Characteristics vee ~ 5V, TA ~ 25°C 

DM75/85 OM76L/86L 

PARAMETER 
FROM TO 

90 L90 UNITS (INPUT) (OUTPUT) 
CONDITIONS MIN TYP MAX CONDI'TlONS MIN TYP MAX 

fMAX Maximum Clock Frequency 14 20 6 14 MHz 

tpLH Propagation Oe~ay Time, 
34 50 44 88 

Low-ta-High Level Output 
ns 

Propagation Delay Time, 
Load Any 

tpHL 
42 60 

High-ta-Low Level Output 
62 124 ns 

tPLH Propagation Delay Time, 
26 40 35 

Low-ta-High Level Output 
70 ns 

Clock Any 
tPHL Propagation Delay Time, e' 

35 50 50 100 
High-ta-Low Level Output 

ns 

Propagation Delay Time. 
CL = 15 pF CL = 50 pF 

tPLH RL = 400n 25 40 RL = 4 kn 33 
Low-ta-High Level Output 

66_ ns 

H QH 
tpHL Propagation Delay Time, 

36 50 56 112 
High-ta-Low L.~vel Output 

ns 

tpLH Propagation Delay Time, 
25 40 33 66 Low-ta-High level Output 

ns 

H QH 
tpHL Propagation Delay Time, 

36 50 56 112 
High-ta-Low Level Output 

ns 

tWICLOCKI Width of Clock Input Pulse 35 25 . 100 . ns 

tWIlOAO) Width of Load I nput Pulse 35 24 100 ns 

tSETUP Parallel Input Setup Time 25 10 44 22 ns 

tSETUP Seri al Input Setu p Ti me 40 23 44 22 ns 

tHOLD Hold Time at Any Input 5 10 ns 
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Timing Diagram 

DM75/DM8590 .DM76/DM86 L90 

TYPICAL SHIFT, LOAD AND INHIBIT SEQUENCES 

CLOCK 

CLOCK INHIBIT 

'SEAIALINPUT ___ '-___ + _________________ _ 
SHIFT/LOAD 

DATA 

OUTPUTOH---+----+----. 

I--INHIBIT-+--------SERIAlSHIFT-------

. LOAD 

AC Test Circuit and Switching Time Waveforms 

-tL1'UTPUT .~ R, 

fROM OUTPUT . ' 
UNDER TEST 

-r e, 
":' ":" 

r------~--------------,v 

.-~~------------------.v 

SERIAL 
INPUT 

CLOCK 
INPUT 

Notes 

,v 

.v 

(11 The eight data inputs and the clock inhibit input are low. Results 
are monitored at output QH at tn+7. 

(21 The input pulse generators have the following characteristics: 
tr ~ 10 ns, tf ~ 10 ns, PRR ~ 1 MHz, duty cycle ~ 50%, 
ZOUT'" son. 

£LOCK INHIBIT / 
. INPUT ____ -oJ 

. ;;," \"sv . I ~~IISABLE WHILE 

",,'"' ~ . . Cl::K" HIGHI 
CLOCK 
INPUT 

SHlfTI 
LOAD 

OUTPUT ... 
OUTPUT 

O. 

Notes 

"~ _________ -,~ov 
1W(CLOCKI~ 

r---,----t-~~~---~~~--,. 

~----+-__ ----------t------ov 
r---4--------+-----'v 

'-..,--"----!--,------'-+----o. 

(1) The remaining six data inputs and the serial input are low. 
(21 Prior to test, high level data is loaded into H input. 

(31 The input pulse generators have the following characteristics: tr ~ 10 ns, tf ~ 10 ns, PRR.~ 1 MHz, duty cycle ~ 
50%, ZOUT '" 50n. When testing fMAX, vary clock PRR. 
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General Description 

The DM7595/DM8595 and DM7795/DM8795 are 4096-
bit, bipolar, mask-programmable ROMs organized as 512 
eight-bit words. Nine address inputs select t~e desired 
one-of-512 words. Four enable lines are used to either 
enable or disable the circu.it. The two devices differ in 
the enable logic. Truth tables and logic diagrams for 
each device are shown below. Open collector outputs 
allow for expansion to a greater number of words. 

Connection Diagram 
ENAOLES . OUTPUTS 

SELECT 
I 

Vee AS NC El E2 E3 E4 00 07 06 05 04 

124 23 L2 21 20 19 18 17 16 15 14 13 

- -

1 2 3 4 5 & 7 8 9 10 11 1'2 

A1 A6 A5 A4 AJ . A2 Al AO 0' 02 03 GND 

SELECT 

7595(J); 8595(J), (N); 
7795(J);8795(J), (N) 

OUTPUTS 

DM75/DM8595 .DM77 /OM8795 

4096-Bit Read Only Memories 

Features 

• Series 54/74 specification compatibility 

• Pin compatible with Monolithic Memories 5240/6240 

• Typical address time 80 ns 

• Open collector outputs 

Logic'Diagram 

Logic Diagrams and Truth Tables for Enable Circuitry 

DM7595/DM8595 DM7595/DM8595 

r-------..., E1 E2 E3 E4 OUTPUT 

L L L L Read Stored Data 

H X X X H 

X H X X H 

X X H X H 

X X X H H 

I E4 1'81 I 
I E3 11S1 I 
I E2~120",-1_~ ___ .., 

I E,I211 I 
L _______ ...J 

X"" Don't Care 
ENABLE = E1 • E2 • E3 • E4 

OM 7795/DM8795 DM7795/DM8795 

E1 E2 E3 E4 OUTPUT 

L L H H Read Stored Data 

H X X X H 

X H X X H 

X X L X H 

X X X L H 

r--------, 
I E4 1181 I 
I E3 1191 I 
I E21201 I 
I E,I211 I 
L.:. _______ ...l 

x, = Don't Care 

ENABLE = El' E2' E3' E4 
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Electrical Characteristics ove(recommimded operating free-air temperature range (unless otherwise noted) 

DM75/85, DM77/87 

PARAMETER CONDITIONS 95 UNITS 

MIN TYP(1) MAX 

V'H. High Level Input Voltage Vee = Min 2.0 V 

V,l Low Level Input Voltage Vee = Min 0.8 V 

V, Input Clamp Voltage Vee = Min, I, = -12 rnA -1.5 V 

IOH High Level Output Current Vee = Max, Vo = 5.5V 100 /lA 

IOl Low Level Output Current 12 .mA 

VOL Low Level Output Voltage Vee = Min, 10 = 12 rnA 0.4 V 

I, Input Current at Maximum 
Vee = Max, V, = 5.5V 

Input Voltage 
1 rnA 

I'H High Level Input Current Vee = Max, V, = 2.4V 40 /lA 

I'l Low Level I nput Current Vee = Max, V, = OAV -1.0 rnA 

Icc Supply Current Vee = Max 103 158 rnA 

Notas 
(1) All typical valu •• are at VCC = 5V at TA = 25°C. 

Switching Characteristics vee = 5V, T A = 25°C 

PARAMETER 
. PARAMETER TEST DM7595,DM7795 DM8595,DM8795 

CONDITIONS CONDITIONS 
UNITS 

.MIN TYP MAX MIN TYP MAX 

tPLH Propagation Delay Time, ' Access Time from 
80 150 80 120 ns 

Low to High Level Output Address 

tpHl Propagation Delay Time, Access Ti me from 

High to Low Level Output 
80 150 80 120 ns 

Address CL =.30pF 

tpLH Output Disable Time to Disable Time from RL = 400n 

High Level . Memory Enables 
60 120 60 90 ns 

tpHl Output Enable Time to Access Ti mes from 

Low Level Memory Enables 
60 120 60 90 ns 

. 
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SO-Column Card Program Data Format 

Col_ 1-3: 3 Character I D code (any 3 alpha·numeric 
characters). Must be the same on all cards associated with 
a particular pattern, but different for the ID code used 
on other patterns. The purpose of this code is to pre· 
vent mixing of.cards. 

Col. 4: (Blank) 

Col. 5.12: Word Data. Order is OB (most significant) 
to 01 (least significant). Note 1. Characters-For TTL 
high level are: H or 1. Characters-For TTL low are L 
or O. "Don't Care" is X. 
Col. 13: (Blank) 

Col. 14-21: Word Data-same format as 5·12. 

Col. 22: (Blank) 

Col. 23·30: Word Data 

Notes 

DM75/DM8595 ,DM77 IDM8795 

Col. 31: (Blank) 

Col. 32-39: Word Oata 

Col. 40: (Blank) 

Col. 41·48: Word Data 

Col. 49: (Blank) 

Col. 50-57: Word Data 

Col. 58: (Blank) 

Col. 59-66: Word Data 

Col. 67: (Blank) 

Col. 68-75: Word Data 

Col. 76-78: (Blank) 

Col. 79-80: Card sequence number. 1 to 64. Leading 
zeros may be punched or suppressed. (Note 2) 

(1) The words are listed in sequence beginn,ing on the f.irst card .with the word associated with address 0 ,and ending on the last card 
with the word associated with address 511. Address input A8 is the most significant; AD, the least significant. 

(2) Card,sequence numbers reference a specific group of 8 words, Le.: 

Card 01: Word address 0 to 7 
Card 02: Word address 8 to 15 
Card 03: Word address 16 to 23 

Card 64: Word address 504 to 511. 

AC Test Circuit 

Vee'" 5V 

OUTPUT 

~~~~~o---~~-----t TEST 1 
c, r 1k 

Switching Time Waveforms 

ADDRESS---yl_.5
t

V
p

_

LH

_p,: ____ X1.5V 

-::1 ' -.l 'PHL • r- .' 
OUTPUT . UV ~ 

ENABLE_g_l:
H

, • r_-_¥l...,.---:~ t-
OUTPUT \5V. ".5V 

Input waveforms are supplied by pulse generators having the followin~ characteristic.s: 
t S 10ns, tf S 10 ns. PRR, = 1 MHz, Amplitude = 3.0V,. POC = 50%, and Zo = 50n. 
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~ Proprietary DM75/DM8596 ,DMn lDM8796 

TRI-STATE 4096-B.it Read Only Memories 

General Description 

The DM7596/DM8596 and DM7196/DM8796 are 4096-
bit, bipolar, mask-programmable ROMs organized as 512 
eight-bit words. Nin·e address inputs select the desired 
one-of-512 words. Four enable lines are used to eitl:ler. 
enable. or disable the circuit. The two devices diffe; in 
the .enable logic. Truth tables and logic diagrams for each 
device are shown below. TRI-STATE outputs allow 'for 
expansion to greater numbers of words without sacrifice 
in speed as would be the case with open-collector 
outputs. 

Connection Diagram 

ENABLES OUTPUTS 
SElECT , 

Vee A8 NC El E2 EJ E4 08 07 06 05 04 

L4 23 122 21 20 19 18 17 16 15 14 13 

r- to-

1 2 J 4 5 6 7 8 9 10 11 I ~2 
A7 A6 AS A4 A3 Al A1 AO 01 02 03 GNO 

SElECT 

7596(J):'8596(J), (N): 
7796(J): 8796(J), (N) 

OUTPUTS 

Logic Diagrams and Truth Tables for Enable Circuitry 

DM7596/DM8596 r--------, 
I E4 (18) I 
I EJ (19) I 
I E2 (20) 

I El (21) I 
L _______ .J 

DM7796/DM8796 r--------, I E4 (1B) I 
I ~(1~ I 
I E2 (20) I 
I El (21) I L _______ ...J 
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Features 

• Series 54/74 specification compatibility 

• Pin compatible with Monolithic Memories MM52411 
MM6241 

• Typical address time 80 ns 

• TRI-STATE outputs 

Logic Diagram 

. 64x 114 MEMORY ARRAY 

DM7596/DM8596 

El E2 E3 E4 OUtpUT 

L L L L Read Stored Data 

H X X X Hi· Z 

X H X. X Hi - 2 

X X H X Hi -.2 

X X X H Hi·2 

X := Don't Care 

ENABLE=El ·E2·E3·E4 

DM7796/DM8796 

El E2 E3 E4 OUTPUT 

L L.· H H Read Stored Data 

H X X X Hi - Z 

X H X X Hi - Z 

X X L' X Hi - Z 
X X X L Hi - Z 

x = Don't Care 

ENABLE = El • E2 • E3 • E4 



~ Proprietary DM75/ DM8596. DM77 /DM8796 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM75/85, DM77/87 

PARAMETER CONDITIONS 96 UNITS 

MIN TYPO) MAX 

VIH High Level Input Voltage Vee = Min 2.0 V 

VIL Low Level Input Voltage Vee = Min 0.8 V 

VI Input Clamp Voltage Vee = Min, I, = -12 mA -1.5 V 

10H High Leve.1 Output Current -2 mA 

V OH High Level Output Voltage Vee = Min, 10 =~2 mA 2.4 V 

IOL Low Level Output Current 12 mA 

VOL Low Level Output Voltage Vee = Min, 10 = 12 mA 0.4 V 

IOiOFF) Off-State (High Impeaance Ivo =O.4V -40 

State) Output Current Vee = Max I 40 
/JA 

Vo = 2.4V 

II I nput Current at Maximum 

I nput Voltage 
Vee = Min, V, = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, V, = 2.4V 40 /JA 

IlL Low Level Input Current Vee = Max, V, = O.4V -1.0 mA 

loS Output Short Circuit Current Vee = Max(2) -15 -70 mA 

Icc Supply Current Vee = Max, Inputs Grounded 106 170 mA 

Notes 
(1) All typical values are at VCC = 5V and T A = 25°C. 
(2) Not more than one output should be shorted at a time. 

Switching Characteristics vee = 5V, TA = 25°C 

PARAMETER 
PARAMETER TEST DM7596,DM7796 DM8596,oM8796 

CONDITIONS CONDITIONS 
UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, Access Time from 
i20 

Low to High Level Output 
80 150 80 ns 

Address 

tpHL Propagation Delay Time, Access Time from 

High to Low Level Output Address 
80 150 80 120 ns 

CL = 50 pF 

tZH Output Enable Time to Access Times from RL = 400Q 

High Level Memory Enables 
40 120 40 90 ns 

tZL Output Enable Time Access Times from 

to Low Level Memory Enables 
60 120 60 90 ns 

tHZ Output Disable Time from Disable Times from 

High Level Memory Enables 
20 70 20 50 ns 

Cl. = 5 .. 0pF 

tLz Output Disable Time from Disable Times from RL = 400Q 

Low Level Memory Enables 
25 70 25 50 ns 

, 
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SO-Column Can:lPrograin,Data Format 

Col. 1-3: 3 Character 10 COde (any 3 alpha-numeric 
characters). Must be the same, on all cards associated 
with a particular pattern"but different for the 10 code 
used on other patterns. The purpose of this code is to, 
prevent mixing of cards .. 
Col. 4: (Blank) 
CoI.5-12: Word Data. Order is OB (most significant) to 
01 (least significant). Note 1. Characters-' For TTL high 
I~vel are: Hor 1. Characters-For TTL low are Lor, O. 
"Don't Care" is X. 
Col. 13: (Blank) 
Col. 14-21: Word Data'-same format as 5-12. 
Col. 22: (Blank) 
Col. 23-30: Word Data 
Col. 31: (Biank) 

Notes 

OM75/0M8596:0M77 IOM879.6 

Col. 32-39: Word Data 
'Col. 40: (Blank) 
Col. 41-48: Word Data 
Col. 49: (Blank) 
Col. 50-57:, Word Data 
Col. 58: (Blank) 
Col. 59-66: Word Data 
Col. 67: (Blari,k) 
Col. 68-75: Word Data 
Col. 76:78: (Blank) 
Col. 79-80: Card sequence ·number. 1 to 64; Leading' 
zeros may be punched or suppressed. (Note 2) 

(1) The words are listed in sequence beginning on the first card with the word associated with address 0 and ending on the last card 
with the word associated with address 511. Address input A8 is the most significant; AO, the least significant. 

(21 Card sequence numbers reference a specific group of 8 words, i.e.: 

Card 01: Word addreSS 0 to 7. 
Card 02: Word address 8 to 15 
Card 03: Word address 16 to 23 

Card 64: Word address 504 to 511 

AC Test Circuit and Switching Time Waveforms 

DEVICE 
U~DER 
TEST 

DUTPUT 

5.0V 

ENABLE 
INPUT 

(NOTE 1) 

Dl DUTPUT --1,,- '1~----~1.5V 
VOL ____ + ___ ,,~ O.5V ,-

~ VOH ----+---'~O.5V 
DUTPUT 

- ,"Z,- '\loo ____ ~1.5V 

~ ~1.5V ----+----x: O.5V 
DUTPUT 

'"------ VOL 

tZH ---Xk---- VOH 
DUTPUT 
~1.5V _______ -J O.5V 

BINARV=t t s~~m UV' 1.5V ' 
(NOTEt) " _______ __ 

. . tPLH -I /"HL',I 1.5 "v. 
,OUTPUT , !,.5V '~ 

Note 1: Input waveforms ar~ supplied by pulse generators having the 
following characteristics:, ' 
tr :s; 10 ns, tf:S; 10 ns, PRR = 1 MHz. PDC = 50%, Amplitude = 3.0V, 
'and Zo = 50n. 
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General Description 

The DM7597/DM8597 is a custom-programmed read 
only memory organized as 256 4-bit words. Se.lection of 
the proper word is accomplished through the eight 
select inputs. Two overriding memory enable inputs are 
provided, which when mask-programmed in one of 
three options described will cause all four outptus to 
either read the. normal memory contents or go to the 
"high impedance" state. In this state both the upper and 
lower output transistors are turned "OFF." The outputs 
may therefore be paralleled to increase word capacity; 

Connection Diagram 
MEMORY 
ENABLE OUTPUTS 

Vee SELECT H ME'2 ME 1 VI Y2 

J" ,,' 

-

1 2 

Logic Diagram 

BINARY 
SelECT 

14 13 12 11 

, 4 5 , 

SELECT 

7597(J); 8597IJ),IN) 

c 111 

B 161 

A 151 (least-significant bit) 

Y' 
10 

J 

Y4 

9 

I' 
GN. 

DM75/DM8597 

TRI-STATE 1024-Bit .Read Only Memories 
since in the high-impedance state they present only a 
minimal load to the active output. 

Features 

• TRI-STATE outputs 
• Pin compatible with DM54187/DM74187 
• 35 ns typical delay from addre,ss to output· 
• Can be expanded to 32,768 4-bit words by simple 

paralleling of outputs 
• Programmable memory enable inputs 

Truth Table 

PROGRAMMABLE MEMORY ENABLE OPTIONS 

OPTION MEl 

1 L 

H 

X 

2 H 

L 

X 

3 H 

X 

L 

x "" Don't Care 

1024·811 
MEMORY 
MATRIX 

ME2 OUTPUTS 

L Normal 

X Hi-Z 

H Hi-Z 

H Normal 

X Hi·Z 

L Hi-Z 

L Normal 

H Hi-Z 

X Hi·Z 

MEMORY" {ME 1~ll~')===::::[)---~~----~--hiOi"----"'imT""-----l 
ENABLE ME 2 (l4) OPTION 1 

ME 1--r-\.-.
ME2~ 

O~ION2 

Other options on memory enable gate: 
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~ Proprietary DM15/DM8597 

Electrical Characteristic's OVllr recommended operating free-air temperatur~ range (unless otherwise noted) 
'. 

DM75/B5 

PARAMEtER CONDITIONS 91 UNITS 

MIN TVP(l) MA)( 

VIH High Level Input Voltage Vee = Min 2.0 V 

VIL Low Level. Input Voltage 'Vee = Min O.S V 

VI Input Clamp Voltage Ye,e =Min, II = -12 mA -1.5 V 

10H High Level Output Current L DM75 -2.0 
mA I DM85 -5.2 

VOH High Level Output Voltage Vee = Min, V IH = 2V 
2.4 V 

Y IL = O.BV, IOH = Max 

10L' Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 211 
0.4 V 

V IL = O.BV, IOL = Max 

1010FF) Off State (High Impedance Lvo =O.4V -40 

State) Output Current Vee =Max I 
40 

IlA 
Vo = 2.4V 

II Input Currem at Maximum 
Vee = Max, VI = 5.5V 1.0 mA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 /LA 

IlL Low Level Input Current Vee = Max, VI =O.4V -1.0 mA 

los Short Circuit Output Current Vee = Max(2) -20 -70 mA 

Icc Supply Current Vee = Max. 75 .110 mA 

Notas 
(ll All typical value. are at Vee = 5Vand TA =-25°e. 
(21 Not more than one output should be shorted at 8 time. 

Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 97 UNITS 

MIN TVP MAX 

tpLH Propagation Delay Time, Address Output 31 60 ns 

Low·to·High Level :Output 

tpHL. Propagation Delay Time, Address Output 39 60 .os 

High-to·Low Level Output c.L = 50 pF 

tZH Output Enable Time to Enable Any 
RL =40011 

20 30 ns 

High Level 

tZL Output Enable Time to Enable Any 20 30 ns 

Low Level· 

tHZ Output Disable Time from .Enable Any. 20 30 ns 

High Level CL =5pF' 

tLz Output Disable Time from Enable Any RL =40011 20 30 ns 
Low Level 
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Ordering Instructions 

Programming instructions for the OM7597 or OM8597 
are solicited in the form' of a sequenced deck of 32 
standard 80-column data cards providing the informa
tion requested under data card format, accompanied 
by a properly sequenced listing of these cards, and the 
supplementary ordering data. Upon receipt of these 
items, a computer run will be made from the deck of 
cards which will produce a complete truth table of 
the requested part. This truth table, showing output 
conditions for each of the 256 words, will be forwarded 
to the. purchaser as verification of the input data as 
interpreted by the computer-automated design (CAO) 
program. This single run also generates mask and test 
program data; therefore, verification of the truth table 
should be completed promptly.' 

Each card in the data deck prepared by the purchaser 
identifies the eight words specified and describes the 
conditions at the four outputs for each of the eight 
'words. All addresses must have all outputs defined and 
columns designated as "blank" must not be punched. 
Cards should be punched according to the data card 
format shown. 

Supplementary Ordering Data 

Submit the following information with the data cards: 

a) Customer's name and address 

b) Customer's purchase order number 

c) Customer's drawing number 

Data Card. Format 

Column 

1-3 

4 
5-7 

8-9 

Punch a right-justified integer representing the 
binary input address (00-248) for the first set 
of outputs described.on the card. 
Punch a "-" (minus sign) 

Punch a right-justified integer representing the 
binary input address (007-255) for the last set 
of outputs descri bed on the card. 

Blank 

10-13 Punch "H," "L," or "X" for bits four,three, 
two and one (outputs Y4, Y3, Y2, and Y1 in 
that order) for the first set of outputs specified 
on the card.H = high level output, L = low level 
output, X = output irrelevant. 

14 Blank 

15-18 Punch "H," "L:' or "X" for the second set 
of outputs. 

19 Blank 
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20-23 Punch "H," "L," or "X" for the third set of 
outputs. 

24 Blank 
25-28 Punch "H," "L," or "X,", for the'fourth set of 

outputs. 

29 Blank 

30-33 Punch "H," "L," or "X" for the fifth set of 
outputs. 

34 Blank 

35-38 Punch "H," "L," or "X" for the sixth set of 
outputs. 

39 Blank 

40-43 Punch "H," "L," or "X" for the seventh set 
of outputs. 

44 Blank 

45-48 Punch "H," "L," or "X" for, the eighth set 
of outputs. 

49 Blank 

50-51 Punch a right-justified integer representing the 
current calendar day of the month. 

52 Blank 
53-55 Punch an alphabetic abbreviation representing 

the.current month. 

56 Blank 

57-58 punch the last two digits of the current year. 

59 Blank 
60-61 Punch "OM" 

62-65 Punch 7597 or 8597 

66-70 Blank 

71 Punch 1,2 or 3 for'memoryenable option 
desired (assumed 1 if not punched). 

AC Test Circuit 

5.0V 
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TRI-STATE 256-B'it Read Only Memories 

Generl!l Description 

The DNi7598/DM8598 is a mask-programmed 256-Qit 
read only memory, organized as 32, 8-bit words. A 5-bit 
input code selects the appropriate word which then 
appears on the eight outputs. An enable input overrides 
the select inputs and blanks all outputs. 

Although the DM7598/DM8598 can have .its outputs 
tied together for word-expansion, the outputs are not 
open-collector;but rather the familiar totem-pole output 
with the capability of being placed in a '~third-state." 
This unique TRI-STATE concept allows outputs to be 
tied together and then connected to a common bus line. 
Normal TTL outputs ca·nnot be connected due to the 
low-impedance logical "'" output current which one 
device would have to sink from the other. If, however, 
on all but one of the connected de\lices both the upper 
and lower output transistors are turned "OFF," then the. 
one remaining device in the normal low impedance state 
will have to supply to, or· sink from, the other deviqes 
only a small amount of. leakage current. 

While it is true that in a TTL system open-collector gates 
could be used to perform the logic ·function of these 

Connection and Logic Diagrams 

A .... 
(1DIV 

SElECT . 
vr ME A OUTPUTv8 

. .... 
(II)'" 

16 14 13 12 11 " BINARY 
SELECT 

C(l2)V 

0 .... 
(131 V -

E (14) 

Y1 v, V3 V. v, VB V7 G!:' . 
oUnUTS iii! 

(15) 

7598IJ); 8598IJ), IN) 

I 
TRI-STATE elements, neither waveform integrity nor 
optimum speed would .be achieved. The low output 
impedance of the DM7598/DM8598 provides good capa
citance drive capability and rapid transition from the 
logical "0" to logical "'" level, thus assuring both speed 
and waveform integrity. 

It is possible to connect as many as '28 DM8598s to a 
common bus line and still have adequate drive capability 
to allow fan-out from the bus. 

Features 

• . TRI-STATE outputs 
• Pin compatible with DM5488/DM7488 
• Organized as 32 8-bit words 
• Full internal decoding 
• 26 ns typical access time 
.• 350 mW typical power dissipation· 
.• Designed for bus-organized systems 

I .... 0 

V r-t" 

I .... r----r ... 

I .... 
, 

r----r ... 

L .... 
V 

~ 1 

-~ 

.... (. ''( ? ? 7f ? ? ?7 
V ('1 (7) (6) (5)' (4) (3( (2) (1) 

PROGRAMMING V' V7 V6 V, v. V3 V, VI 
NOT 

SHOWN OUTPUTS 
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Electrical Characteristics over· recommended operating free·air temperature range (unless otherwise noted) 

DM75/85 

PARAMETER CONDITIONS 98 UNITS 

MIN TYP(l) MAX 

VIH High Level Input Voltage Vee = Min 2 V 

VIL Low Level Input Voltage Vec = Min 0,8 ·V 

VI Input Clamp Voltage Vec = Min, I, = -12 rnA -c1.5 V 

10H High Level Output Current I DM75 -2,0 

I 
mA 

DMS5 -5.2 

VOH High Level Output Voltage Vce = Min, V ,H = 2V 

V ,L = O,SV, 10H = Max 
2A V 

10L Low Level Output Current 12 mA 

VOL Low Level Output Voltage Vce = Min,V 'H = 2V 
OA V 

V ,L = O,SV, laL = 12 mA 

1010FF) Off·State (High Impedance State) I Va ~ OAV -40 

Output Current 
Vcc = Max 

I Va = 2AV 40 
pA 

II Input Current at Maximum Input 
Vee = Min, V, = 5.5V 1 mA 

Voltage 

IIH High Level Input Current Vee = Max, V, = 2AV 25 pA 

IlL Low Level Input Current Vee = Max, V, = OAV -1.0 mA 

los Output Short Circuit Current Vee = Max(2) -20 -70 mA 

IcC Supply Current Vee = Max, Inputs 
70 99 mA 

Grounded 

Notes 
111 All typical values are at Vee = 5V and T A = 2SoC. 
(2) Not more than one output should be shorted at a time. 

Switching Characteristics Vce =5V,TA =25°C 

PARAMETER DM75 DM85 
PARAMETER CONDITIONS UNITS 

CONDITIONS MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, Access Time from 
23 65 23 50 ns 

Low to High Level Output Address 

tpHL Propagation Delay Time, Access Ti me from 
29 65 29 50 flS 

High to Low level Output Address CL = 50 pF 

tZH Output Enable Time to Access Time from RL = 400S1 
30 

Memory Enable 
16 40 16 ns 

High Level 

tZL Output Enable Time to Access Ti me fram 
20 40 20 30 ns 

Low Level Memory Enable 

tHZ Output Disable Time from Disable Time fram 
10 30 10 20 ns 

High Level Memory Enable CL = 5,0 pF 

tLZ Output Disable Time from Disable Time from R L = 400S1 
22 45 22 40 ns 

Law Level Memory Enable 
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AC Test Circuit and Switching Time Waveforms 
"",=f----~ ~IENL~~~ 1 5V 1.5V 

IOV- J \;...-----
Vee 

'- ~', ""F TEST 
POINT 

R, OUTPUT 
FROM 

15V 

.... 
1.5V 

OUTPUT- voc 
UNDER .... ,,. TEST 3.0V 

ME 1.5V 1.5V r 1.Ok 
,,. 

'V 
1\ / 

" 
- 'll 1--1 tlZ--

h '" 1.5V 

\ O.SV 
OUTPUT 

1\1 
Voc 

II "::" - r-'lH 

Cl includes probe and jig capacitanc~. VO" 

All diodes are 1 N3064. /~ O.SV 
OUTPUT 

~ O.SV 
"" 1.5V t - 'Hl 

Note: Input waveforms are supplied by pulse generators 
having the following characteristics: tn ~ 10 ns, ts -s; 10 os, 

Truth Table 
PRR S; 1.0 MHz and ZOUT "'" 50n. 

A special pattern has been generated for the DM7598/DM8598. The AA pattern provides a sine look up table. The 5·bit input 
code linearly devides 90° into. 32 equal segments. Each 8'-bit output is therefore the sine of the angle applied. 

EXAMPLE: Input 11010 means 26/32 of 90°, or about 73°. The corresponding output 1110100 indicates (1/2 + 1/4 + 1/8 + 
1/16 + 1/64) or about 0.95, which is close to the sine of 73°. Rounding-off has not been employed, since without rounding-off, 
it is possible to extend the accuracy with additional ROMs. 

INPUTS 
OUTPUTS 

BINARY SELECT ENABLE 
WORD 

E D C B A ME YB Y7 Y6 Y5 Y4 Y3 Y2 Yl 

0 L L L L L L L L L L L L L L 

1 L L L L H L L L L L H H L L 

2 L L L H L L L L L H H L L H 

3 L L L H H L L L H L L H L H 

4 L L H L L L L L H H· L L L H 

5 L L H L H L L L H H H H H L 

6 L L H H L L L H L L H L H L 

7 L L H H H L L H L H L H H L 

8 L H L L L L L H H L L L L H 

9' L H L L H L L H H L H H L H 

10 L H L H L L L H H H H L L L 

11 L H L H H L H L L L L L H H 

12 L H H L L L H· L L L H H H L 

13 L H H L H L H L L H H L -L L 

14 L H H H L L H L H L L L H L 

15 L I-i H H H L H L H L H L H H 

16 H L L L L L H L H H L H L H 

17 H L L L H L H L ' H H H H L H 

18 H L L H L L H H L L L H L H 

19 H L L H H L H H L L H H L H 

20 H L H L L L H H L H L H L L 

21 H L H L H L H H L H H L H H 

22 H L H H L L H H H L L L L H 

23 H L H H H L H H H L L H H H 

24 H H L L L L H H H L H H L L 

25 H H L L H L H H H H L L L H 

26 H H L H L L H H H H L H L L 

27 H H L H H L H H H H H L L L 

28 H H H L L L H H H H H L H H 

29 H H H L H L H H H H H H L H 

30 H H H H L L H H H H H H H L 

31 H H H H H L H H H H H H H H 

All X X X X X H Hi-Z Hi-Z Hi-Z Hj-Z Hi"Z Hi,2 Hj-Z Hj-Z 

X = Don't Care , 
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Truth Table/Order Blank 

The output levels are not shown on the truth table since the customer specifies the output condition he desires at each of the 
eight outputs for each of the 32 woros (256 bits). The customer does this by filling out the Truth Table on this data sheet, 
and sending it in with his purchase order 

INPUTS 
OUTPUTS 

BINARY SELECT ENABLE 
WORD 

E D C B A ME YB Y7 Y6 Y5 Y4 Y3 Y2 Yl 

L L L 

H 

H L 

H H L 

4 /H L L 

5 L H H 

L H H L 

L H H H 

H L L 

H L H L 

10 H H L 

11 H L H H 

12 H H L 
/ 

13 H H H L 

14 H H H L 

15 L H H H H L 

16 H L L L 

17 H H L 

18 H H L 

19 H L H H 

20 H H L L 

21 H H H L 

22 H H H 

23 H H H H 

24 H H L L 

25 H H H L 

26 H H L H L 

27 H H L H H 

28 H H H 

29 H H H H 

30 H H H H 

31 H H H H H 

All X X X X X H Hi-Z Hi-Z Hi-Z Hi-Z Hj·Z Hi-Z Hj-Z Hi-Z 

X = Don't Care 

Notice: This sheet must be completed and signed by an authorized representative of the 
customer's company before an order can be entered. 

To be used by National only 

_________ Part Number 

_______ ~ S.O. Number 

__________ Date Received 

3·125 

Authorized Representative 

Company 

Desired Part o DM7598 

Date 

o DM8598 



~ Proprietary 

Ordering Instructions 

Programming instructions for the DM7598/DM8598 are 
solicited in the form of a sequenced deck of32 standard 
80·column data cards providing the information 
requested under "data card format," accompanied by a 
properly sequenced listing of these cards, and the supple· 
mentary ordering data. Upon receipt of these items, a 
computer run will be made from the deck of cards 
which will produce a complete function table of the 
requested part. This function table, showing output 
conditions for each of the 32 )Nords, wiil be forwarded 
to the purchaser as verification of' the input data as 
interpreted by the computer·automated design (CAD) 
program. This s'ingle run also generates mask and test 
program data; therefore, verification of the function 
table should be completed promptly. 

Each card in the data deck prepared by the purchaser 
identifies the word specified and describes the levels at 
the eight outputs for that word. All addresses must 
have all outputs defined and columns ,designated as 
"blank" must not be punched. Cards should be punched 
according to the data card format shown. 

Supplementary Ordering Data 

Submit the following information with the data cards: 

a) Customer's name and address 
b) Customer's purchase order number 
c) Customer's drawing number 

The following information will be furnished to the 
customer: 
a) National's part number 
b) National's sales order number 
c) Date received 

Data Card Format 

Col. 1-2: Punch a right·justified integer representing 
the positive·logic binary input address (00-31) for the 
word described on the card. 

Col. 3-4: 81ank 

Col. 5: Punch "H" or "L" for output Y8. H = high· 
voltage level output, L = low·voltage level output. 

Col. 6-9: Blank 

Col. 10: Punch "H" or "L" for output Y7. 

Col. 11-14: Blank 
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Col. 15: Punch "H" or "L" for output Y6. 

Col. 16-19: Blank 

Col. 20: Punch "H" or "L" for output Y5. 

Col. 21-24: Blank 

Col. 25: Punch "H" or "L" for output Y4. 

Col. 26-29: Blank 

Col. 30: Punch "H" or "L" for output Y3. 

Col. 31-34: Blank 

Col. 35: Punch "H" or "L" for output Y2. 

Col. 36-39: Blank 

Col. 40: Punch "H" or "L" for output Y1. 

Col. 41-49: Blank 

Col. 50-51: Punch a right·justified integer representing 
the current calendar day of the month. 

Col. 52: Blank 

Col. 53-55: Punch an alphabetic abbreviation repre· 
senting the current month. 

Col. 56: Blank 

Col. 57-58: Punch the last two digits of the current 
year. 

Col. 59: Blank 

Col. 60"":61: Punch "OM," 

Col. 62-66: Punch "7598" or "8598." 

Col. 67-68: Blank 

Col. 69-80: These columns may be used for any cus
tomer information or identification. 
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TRI-STATE 64-Bit Random Access Memories 
General Description 

The DM7599/DM8599 is a fully decoded 64·bit·RAM 
organized as 16 4·bit words.The memory is addressed 
by applying a binary number to the four address inputs. 
After addressing, information may be either written into 
or read from the memory. To write, both the memory 
enable and. the· write enable inputs must be in the 
logical "0" state. Information appl"ied to the four 
write inputs will then be Written into the addressed 
location. To read information from the memory the 
memory enable input mu.st be in the logical. "0" state 
and the· write enable input in the logical "1" .state. 
Information will be read as the complement of what 
was written into the memory. When the memory enable 
input is in the logical "1" state, the outputs will go to 
the high·impedance state. This allows up to 128 
memories to be connected to a common bus line with·· 

Connection Diagram 

S4 v,, A' A2 A3 D4 

. j~6 " ,. 13 12 " 

-
/' 

, 2 3 4 5 6 

AD ME WE D' 51 D2 

7599(J); 8599(J), (N) 

Logic Diagram 

AD.DRESS 
INPUTS 

DATA 
INPUTS 

Vcc "(6) 
GND-181 

~AO MIl) _ 

AD 

~A' A,(151 . _ 

A' 

A2~A2 
.2 

A3~:3 
. A3 

AD 

A' 
A2 

'3 

AD 
~, 

A2 
.3 

AD 

A' 
A2 
A3 

03 '83 

'D 9 

p-

, 
I~ 

S2 GNO 

out the use of pull·up resistors. All memories except one 
are gated into the high impedance state while the one 
selected memory exhibits. the normal low impedance 
output characteristics of TTL. 

. Features 
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• TRI·STATE outputs 
• Same pin·out as DM5489/DM7489 

• Organized as 16, 4·bit words 
• Expandable to 2048, 4·bit words without additional 

resistors (DM8599 only) 
• Typical access from chip enabl.e 
• Typical access·time 

Truth Table 

MEMORY WRITE 
OPERATION 

ENA~LE ENABLE 

L L Write 

L H Read 

H X Hold 

Hi·Z 

20 ns 
28 ns 

outPUTS 

Complement of Data 

, Stored in Memory 

Hi·Z 

SENSE 
OUTPUTS 
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Electrical Characteristics over recommended· operating free-air.temperature range (unless otherwise noted) 

DM75/85 

PARAMETER CONDI~IONS 99 UNITS 

MIN TVP(1) MAX 

VIH High Level Input Voltage V~c = Min 2 V 

V IL Low Level Input Voltage Vee = Min 0.8 V 

VI Input Clamp Voltage Vee = Min, I .. = -12 mA -1.5 V 

10H High Level Output Current I DM.75 -2.0 
mA 

I DM85 -5.2 

VOH High Level Output Voltage Vee = Min, V ,H = 2V 

V'L = O.BV, IOH = Max 
2.4 V 

10L low Level Output Current 12 mA 

VOL Low Level Output Voltage Vee = Min, V,H = 2V 
0.4 V 

V'L = O.8V, IOL = 12 mA 

1010FFI Off State (High Impedance I Va =OAV . -40 
IJA 

State) Output Current Vee = Max ·IYo = 2AV 40 

II I nput Current at Maximum 

Input Voltage 
Vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, V, = 2AV 40 IJA 

IlL Low Level Input Cu'rrent Vee = Max, V, = OAV -1.6 mA 

lOS ,Short Circuit Ou~put Current Vee = Max(2) -30 -70 mA 

Icc Supply Current Vee = Max 80 120 mA 

Notes: , 
(1) All typical values are at VCC = 5V and TA = 25°C. 
(2) Not more than one output' should be shorted at a time. 

, 

Switching Characteristics vee = 5V, T A = 25°C 

DM75/85 

PARAMETER FROM TO CONDITIONS 99 UNiTS 

MIN TVP MAX 

tpLH Propagation Delay Time, 
Output 27 45 

Law·to·High Level Output 
Address ns 

tpHL Propagati<?1') Delay Ti~e, 
Output CL = 50 pF 28 45 

High·ta-Law Level Output 
Address ns 

RL = 400n 

'ZH Output Enable Time to 
Output 20 

High Level 
ME 14 ns 

'ZL Output Enable Time to 
30 Low·Le~el· ME Output 19 ns 

'Hit Output Disable Time from 

High Level 
ME Output CL = 5 pF 12 20 ns 

Output Disable Time fro":" 
RL = 400n 

'LZ 
ME 21 30 

Low, Level 
Output ns 

tSf?TUP Setup Time Address a -17 
ns 

Data a -15 

'HOLD Hold Time Address 5 -7 

Data 0 -14 
ns 

'WP Write Enable Pulse Width 40 23 ns 

'SR Sense Recovery. Time 42 60 ns 
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Typical Performimce Curves 

20 

10 

DELAY FROM ADDRESS 
TO OUTPUT 

I I 
_",~EdDV 

~ 
"HL 

,-75 -50 -25 0 25/50 75 100. 125 

TEMPERATURE rCI 

35 

30 

~ 25 
j!: 
2 20 
~ 
:3 15 

£ 10 

o 

MINIMUM WRITE PULSE 
WIDTH 

Vee = 5.OV 

r- -tLL ---
e-- -tWPH 

~ 

l-

-75 -50 -25 If 25 51 75 101 125 

TEMPERATURE (OCI 

35 

30 

] 25 

~ 20 

.. 15 

10 

DELAY FROM ENABLE TO 
HIGH IMPEDANCE STATE 

..... 
ILl --

-;; ~z 

-75 -50 -25 0 25 50 75· 100 125 

TEMPERATURE rCI 

0.7 

0.5 

0.5 

0.2. 

0.1 

o 

LOGICAL '~O" OUTPUT 
VOLTAGE VS SINK 
CURRENT 

Vcc= 5.GV 

e-- lJC 
y 

I"".. V j,,\ 
./ ~ 

...-:: ~ k"" 
~ ;..-- \ -55'C 

V 

V 

25°C 

o 5 ro a H H ~ ~Q 

IOUTCmA) 

35 

30 

] 25 

~ .. 20 
15 

10 

DM75/DM8599 

DELAY FROM ENABLE TO 
LOW IMPEDANCE STATE 

.tZL i-"-'" 
~ i""'" - I'H -I'""" -

-75 -50 -25 0 25 50 75 100 125 

TEMPERATURE (OCI 

~ 

3.5 

3.0 

2.5 

J 2.0 

1.5 

1.0 

0.5 

o 

LOGICAL "1" OUTPUT 
VOLTAGE VS SOURCE 
CURRENT 

~~C Vee' 5.OV 
25°C 

I_55oC I\,. 

~ 
'ii~ -55°~-

" ~ /25°C 

125(~ ::s & 
o 5 ro a ro H ~ ~ Q 

lOUT (mA) 

SENSE RECOVERY TIME 

DELAY FROM ENABLE TO 
OUTPUT VS LOAD CAPACI
TANCE 

Test Circuit 

70 

60 

! 50 

140 
~ 

20 

10 

Is. -

·-15 -50 -25 0 2S 50 75 100 125 

TEMPERATURE (OCI 

TEST CIRCUIT FOR DELAY VS LOAD CAPACITANCE 

r--l 
I s.ov 
I 

DM7599 I RL 

I 
ME 1 

ONE TTL LOAD 

40 I-H-Httttt-+H+Httt-t-+t-tttttl 
"i 
;: 30 I-I-++++H!I--++++f!III--HH+HfH 

~ 
.. 20 ~I~IPH~L Iml 

10 ~ tpLH 

5 10 50 100 500 

CdpFI 

Note:. In a typical application the output of the TRI-STATE 
memories might be wired together and one would be ,switching 
to the low impedance state at the same time the circuit previously 
se'leCted would be switching back into the high impedance state. 
The measurements of delay versus load capacjtance were made 
under conditions which simulate actual operating conditions in' 
an application. (See test circuitJ ' 
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AC Test Circuit 

Switching Time Waveforms 

MEMORY -'L. 
ENABlE---I' 1.5V 

ME 

OM7599/ 
OMB599 

OUTPUT 

WRITE CYCLE 

wE---I--_..., 

5.OV 

tHOlO 

- - - - - - - - ----1-"""'.,---

tSR~---
OUTPUT + _______ .J 

DM75/8599 

tZL & tZH 

OUTPUTS tlZ ~V 
~_-----~1.5V 

OUTPUTS tZll--_ 
---+-'\. I - ~1.5V 

ACTUAL "0" 
VOlTAGE----+--.I'., 

0.5V 
ACTUAL ·T· ____ -+-_ _=<~ 

VOlTAG.E 

I ""------~ 1.5V 

tHZr- ~1.5it---+-J I 
tZH r 

Note: The pulse generator has the following characteristics: V :: 3.0V. 
tr '" 15 ns, t,= 5.0 ns, f:: 500 kHz, duty C¥Cla:: 50%, ZOUT:: 50a, Vt :: 1.3V@25°C. 
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~. Proprietary DM76/DM86L24 

TRI-STATE Magnitude Comparators.with A almo,stequalB 

General Description 

These circuits are low power, 4-bit, magnitude com
parators which provide both standard totem-Pole TTL 
outputs as well as TRI-STATE outputs_ A 'comparison 
of two, 4-bit words is performed, and the result indicated 
by the. four outputs: A > B, A < B, A == B, and A ~ B. 
The·A ~ B output is unique with this device, and is 
enabled only when Word A is within one binary count 
of Word B'. The comparison is expandable to any number, 
without the need for external gates.· The maximum 
speed method of cascading, and typical comparison 
times are shown in Figures t and 2. 

Connection Diagram 

OUTPUT ENABLES OUTPUTS 
• EO r-----''---;----, 

A-B A~B A<B A>B 

13 12 11 10 

A2 

WOROA WORDB 

76L24/B6L241J), (N), (W) 

Truth Table 

COMPARING INPUTS 

(MSB) (LSB) 

A3B3 A2B2 A1B1 AOBO 

A3>B3 A2> B2 Al>Bl AO>BO 

A3<B3 A2<B2 Al <Bl AO<BO 

A3= B3 A2>B2 x x 
A3= B3 A2<B2 X x 
A3= B3 A2= B2 Al>Bl x 
A3= B3 A2= 82 Al <Bl x 
A3 = B3* A2= 82 AI = Bl AO>BO 

A3 = 83*' A2 = 82 AI = Bl AO<BO 

A3= B3 A2= B2 Al = Bl AO= BO 

x x x X 

x X x x 

'Word A > Word B By. 1 
• 'Word A < Word B By 1 

Features 

• TRI-STATE outputs 
• May be cascaded to compare words· of greater length 

• Typical power dissipation 75 mW 
• Four separate outputs 

A=B . 
A<B 

,A>B 
A~B 

.A almost equal to B (A ~ B) output permits.look
ahead and anticipation of a match (A:; B) 

Logic Diagram 

256 X4 
LOW POWER 

ROM 

. (13) 
OUTPUT fE02~~.._if-_1*"-9+-.., 
ENAQLE l."0 1(;.;.14';:')_1*i1-.. + ... ++-., 

ENABLE 
INPUTS OUTPUTS 

EOl E02 A<B A~B A-Ii A>B 

L L L L !-I H 

L L H L H L 

L L' L L L H 

L L H L L L 

L L L L L H 

L L H L L L 

L L L L H H 

L L H L H L 

L L L H L L 

H X Hi-Z. Hi-Z Hi-Z Hi-Z 

x H Hi-Z Hi-Z Hi-Z ·Hi-Z 

H = High Level, L = Low Level, X = Don't Care 
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'~ Propriet~ry DM76/DM86124 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM76 DM86 

PARAMETER CONDITIONS L24 L24, UNITS 

.. , MIN TYP(l) MAX MIN TYP(l) , MAX 

VIH High Level Input Voltage 2 2 V 

Vil Low Level Input Voltage 0,7 0,7 V 

VI Input Clamp Voltage' Vee = Min), = -12 mA -1.5 -1,5 V 

IOH High ,Level Output Current -1,0 -1.Q mA 

VOH High Level Output Voltage Vee = Min,V'H = 2V 

V'L = 0,7V, IOH = -1.0 mA 
2;4 2.4 V 

IOl Low Level Output Current 2,0 ' 3.6 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0,3 0,4 V 

V'L '= 0,7V, 10L = Max 

IOIOFFI Off State (High Impedance State) Vee = Max, V'H = 2V I Vo = 0.3V f -40 -40 

Output Current V'L = 0,7V I Vo =2,4V 40 40 
fJ.A 

II Input Current at Maximum 
Vee = Max, V, = 5,5V 100 100 fJ.A Input Voltage 

IIH High Level Input Curren~ Vee = Max, V, = 2,4V 10 10· fJ.A 

III Low Level Input Current Vee = Max, V, = 0.3V -180 -180 fJ.A 

los Short Circuit Output Current Vee = Max(2) -6 -30 -6 -30 mA 

Icc Supply Current Vee = Max, V, = OV 15 20 15 20 mA 

Not .. 
(1) All typical values are at Vee = 5V, TA = 25°e. 
(2) Not more than one output should be shorted at a time. , 

Switching Characteristics vee = 5V, T A = 25°C 

DM76L/86L 

PARAMETER FROM TO CONDITIONS L24 UNITS 

MIN TYP MAX 

tplH Propagation Delay Time, 
Data 

Low-to-High Level Output 
Output 86 130 ns 

tpHl Propagation Delay Time, 
Data Output 55 85 ns 

High·to-Low Level Output 
CL =50pF, R~ =4 kfl 

tZH Output Enable Time to 
34 51 ns 

High Level 

,tZl Output Enable Time to 
47 70 ns 

Low Level 

tHZ Output Disable Time from 
15 23 ns 

High Level 
CL = 5 pF, R.: = 4 kfl 

tLZ Output Disable Time from 
57 86 

Low Level 
ns 
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~ PrQprietary DM76/DM86L24 

Typical Applications 

A15· A1l A12· AlB A9 ·A1 A6· A4 A3··· AD 

{
HIGH=A>B 

OUT~~?~, .. '~I_G~_:!.:~~_ 
HIGH=A<8 

S1!i·813 B12· 810 B9· B1 86· 84 B3··· so 

FIGU.RE 1. 16-BIT COMPARATOR. MAXIIV!UM LOGIC EXPANSION (NOT SUITABLE FOR A - BI 

E0t.....-Jo-______ ...... __ --, 

A>B A<S 

~,-,-,-,-,-,.~~ 
OUTPUT 

(MSB) (LSB) ENABLE 

FIGURE 2. MAXIMUM SPEED EXPANSION (NOT SUITABL~ FOR A - BI 

COMPARE 
CIRCUIT DELAY NUMBER 

(FIGURE 2) OF CIRCUITS 

1·4 BITS 1 DELAY 1 
5·7 BITS 2 DELAYS 2 
8·10 BITS 2 DELAYS 3 

11-13 BITS 2 DELAYS 4 

14·16 BITS 2 DELAYS 5 

AC Test Circuit and Switching Time Waveforms 

~J'''':~F· ---3V 
2.BY 

v, 
i 
I OV 
I 

~I 
OUTPUT---"", VOUTI1I 

OUTPUT 
ENABLE 

All diodeure 1N914 ~ 

v, 
----...-' 

~l.DV -----+--+.,._-:-__ 
VOUT(Ol 

·OUTIlI 

~l.DV-----+-+""-"""--

'HZ 

OUTPUT ENABLE 

OUTPUT 
ENABLE 

tZL & tZH 

1.0V---_k-I--;;:;:;-

VOUTIOI---~I--'-"":"--:---

VOUTllI----t--~--:---...,.-

1.0V ----+-"'+-~r 

Note: The pulse generator has ttle following charact"istics: V'" 3.0V, tr '" 15 RS, tt., 5.0 nl, f = 500 kHz, duty cycle = 50%, ZOUT '" SOO. Vt '" 1.3V@l26"C. 
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~ Proprietary· DM76tOM86L25 

. TRI-STATE 7-Segment to BCD Decoder 

General Description 

These circuits are low power. converters which accept 
7-segment data on the inputs, and provide binary-coded 
decimal (BCD) data on the outputs. An input control 
line is also provided, in the event that the 7Csegment 
input data is presented in inverted form. The BCD 
outputs. are normally o.f the standard totem-pole TTL 
type, however they may also be converted til high· 
impedance (TRI·STATE) w.pes by applying a high logic 
level to either of the two output enable pins. 

Connection Diagram 

OUTPUT .ENABLE outPUTS 

~ ~'-2'----2'~--2'----e~ 

" 12 11 

INPUTS 

76L25/B6L25(Jt, (N), (W) 

Logic Diagram 

[: ~;: SEVEN t (3) 
SEGMENT d (4) 

INPUTS • IS) 

f (6) 

, ,(1) 

CON~RG~~ c (15) 

INPut 

OUTPUT {CSl .. I1~4)~~~+-""I-"" 
ENABLE CS2, .. I1~')~I+-""+-fl-""'" 

BCD OUlPU!S 

Segment Identification 

10 

GND 

Truth Table·· 

DIGIT 8 

0 H 

I L 

2, H 

:3 H 

Lf L 

S. H 

6 L 

6 H 

7 H 

8 H 
q H 

9 H 

BLANK L 

L L, 

E H 

R H 

P H 

- L 

0 L 

I H 

2 L 

:3 L 

Lf H 

5 L 

6 H 

6 L 

7 L 

8 L 
q L 

9 L 

BLANK H 

L H 

E L 

R L 

P L 

- H· 

X 

x 

Features 

• TRI-5TATE outpiJts 

• Typical power dissipation 

• Typical propagation delay 

b c d • f 9 CTL 

H H H H H L H 

H H L L L L H 

H L H H L H H 

H H H L L H H 

H H L L H H H 

L H H L H H H 

L H H H H H H 

L H H H H H H 

H H L L L L H 

H H H H H H H 

H H L L H H H 

H H H L H H H 

L L L L L L H 

L L H H H L H 

L L H H H H H 

H H L H H H H 

H L L H H H H 

L L L L L H H 

L L L L L H L 

L L H H H H L 

L H L L H L L 

L L L H H L L 

L L H H L L L 

H L L H L L L 

H L L L L L L 

H L L L L L L 

L L H H H H L 

L L L L L L L 

L L H H L L L 

L L L H L L L 

H H H H H H L 

H H L L L H L 

H H L L L L L 

L L H L L L L 

L H H L L l L 

H H H H H L L 

X X X X X X X 

x x x x x x x 
. All Other Input Combinations 
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75mW 

·70 ns 

cn CS 2 z3 22 2' tJ 

L L L L L L 

L L L L L H 

L L L L H L 

L L L L H H 

L L, L H L L 

L L L H L H 

L L L H H L 

L L L H H L 

L L L H H H 

L L H L L L 

L L . H L L H 

L L H L L H 

L L H H H H 

L L H H L H 

L L H H H L 

L L H L H L· 

L L H L H H 

L L H H. L L 

L L L L L L 

L L L L L H 

L L L L H L 

L L L L H H 

L L. L H L L 

L L L H L H 

L L L H H L 

L L L H H L 

L L L H H H 

L L H L L L 

L L H L L H 

L L H L L H 

L .L H H H H 

L L H H L H 

L L H H H L· 
L L H L H L 

L L H L H H 

L L H. H L L 

H X Z z i z 
X H Z Z Z Z 
L L H H H H 



~ Proprietary DM76/DM86L25 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwis~ noted) 

DM76l DM86L 

PARAMETER CONDITIONS l25 L25 UNITS 

MIN TYP(l) MAX MIN TYP(1) MAX 

V,H High level I nput Voltage 2 2 V 

V,L low level Input Voltage 0.7 0.7 V 

V, Input Clamp Voltage Vee = Min,l, = -12 mA -1.5 -L5 V 

10H High Level Output Current -1.0 -1.0 mA 

VOH High level Output Voltage Vee = Min, V'H = 2V 

V'L =.0.7V,loH = -1.0 mA 
2.4 2.4 V 

10L low Level Output Current 2.0 3.6 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 

V'L = 0.7V, 10L = Max 
0.3 0.4 V 

10iOFFI Off State (High Impedance State I Vee = Max, V'H = 2V I Vo =0.3V -40 -40 

Dutput Current V'L=O.7V I Vo = 2.4V 40 40 
.iJ.A 

I, Input Current at Maximum 
Vee = Max, V, = 5.5V 100 100 iJ.A 

Input Voltage 

I'H High Level Input Current Vee = Max, V, = 2.4V 10 10 iJ.A 

I,L Low Level Input Current Vee = Max, V, = 0.3V -180 -180 iJ.A 

los Short Circuit Output Current Vee = Max(21 -6 -30 -6 -30 mA 

Icc Supply Current Vee = Max, V, = OV 15 20 15 20 mA 

Notes 
(1) All typical values are at Vee = SV, TA = 2Soe. 
(2) Not more than one output should_be shorted at a time. 

, 

Switching Characteristics Vee = 5V, T A = 25° C 

DM76L/86l 

'PARAMETER FROM TO CONDITIONS L25 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
Data Output 86 130 

Low-to-H igh Level Output 
ns 

tpHL Propagation Delay Time, 
Data Output 55 85 

High-to-Low Level Output 
ns 

CL =50pF,RL =4kn 
tZH Output Enable Time to 

34 51 
High Level 

ns 

tZL Output Enable Time to 
47 70 

Low Level 
ns 

tHZ Output Disable Time from 
15 23 

High Level 
ns 

Output Disable Time from 
CL = 5 pF, RL = 4 kn 

tLZ 
57 86 

Low Level 
ns 
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AC Test Circuit 

Switching Time Waveforms 

WORD 
INPUT 

DM76L25/ 
OM86L25 

2.0V 

Vee ~ 5.0V 

All diodes 
ate lN914 

--t~f-. ---3V 
2.0V 

V, 

I 'I.OV 
I OV 
I 

tpHl 1___ --I tplH :---

DM76/DM86l25 

OUTPUT---""",\ r'.m,", 
"-___ --...,....J. VOUTIL) 

OUTPUT 
ENABLE 

tZl & tZH 

1.0V-----l.:-+-

OUTPUT 
ENABLE 

~1.0V ------+--l-~---,.....-

VOUT(l)------+--''-~-----
___ ~ ______ ~-'. __ ~O~.5~V 

VOUT(L) ! 

VOUT(H) ----'----+.,...,c----,-o-'.!-v 

t.OV ----+-""-+---"1 ~ 1.0V ------
;;:::--T 

'HZ I--

~ote: The pulse generator has the following characteristics: V "" 3.0V, tr '" 15 os, tf = 5.0 ns, f '" SOO kHz, 
duty cycle'" 50%, ZOUT '" 50n, Vt '" 1.3V@25"'C. . 
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N Proprietary 

General Description 

These synchronous, presettable counters are true tenth
power versions of the popular DM54160A/DM74160A, 
DM54161A/DM74161A, DM9310, and DM9316 
counters. They feature an internal carry/look ahead for 
high·speed cascading, and trigger on the positive-going 
transition of the clock pulse. The counters are fully 
programmable; and, since presetting is synchronous, 
applying a low logic level to the Idad input disables 
the counter and forces the outputs to agree with the 
setup data after the next Clock pulse, regardless of the 
levels of the enable inputs. Low-to-high transitions at 
the load inputs are acceptable, regardless of the logic 
levels on the clock or enable inputs. The clear (reset) 
function is asynchronous, and a low level applied to 
the clear input sets all four outputs low regardless of 
the levels on the clock, load, or enable inputs. In 
high-speed tascading arrangements, both count-enable 

. inputs (P, T) must be high to count, ami input T is fed 

Connection Diagram 

vere 

16 

TC 
OUTPUT 

15 

no 01 

14 13 

DM76/DM86L75,L76 

Presettable Decade/Binary Counters 

forward to enable the ripple. carry output. This high-level 
overflow ripple carry pulse can be used to enable 
successive stages. High-to-Iow level transitions at the P 
or T enable inputs are permitted, regardless of the 
logic level on the clock. 

Features 

• Low power versions popular counters 
DM76L75/DM86L75 '" DM54160A/DM74160A, 

DM9310 - decade counter 
DM76L76/DM86L76 '" DM54161A/DM74161A, 

DM9316 - binary counter 
• Internal look-ahead for fast cascading 
• Counters are fully synchronous arid presettable 
• Typical power dissipation 33 mW 

OUTPUTS 

Q2 03 CET PE 

12 11 10 

CLEAR CLOCK PO PI P2 P3 CEP 
''----.,...---' 

OATA INPUTS 

76L75/86L75(J), (N), (W); 
76L76/86L76(J1, (N), (W) 
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~. Proprietary DM76/DM86L75.L76 

Electrical Characteristics over recommen·ded operating free-air temperature range (unless otherwise noted) 

DM76L DM86L 

PARAMETER CONDITIONS L75,L76 L75, L76 UNITS 

MIN TYP{l) MAX MIN TYP(ll MAX 

VIH High Level Input Voltage 2 2 ./ V 

VIL Low Level Input Voltage 0.7 0.7 V 

IOH High Level Output Current -200 -200 pA 

VOH High Level Output Voltage Vee = Min, V IH = 2V 
2.4 3.1 2.4 3.1 V 

V IL = O.7V, IOH = -200pA 

IOL Low Level Output Current 2.0 3.6 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V 

V IL = O.7V, 10L = Max 
0.2 0.3 0.2 0.4 V 

II Input Current at Maximum CET Input 200 200 

Input Voltage 
Vee = Max, VI = 5.5V 

Others 100 100 
pA 

IIH High Level I nput Current CET Input 20 20 
Vee = Max, VI = 2.4V 

Others 10 10 
pA 

IlL Low Level Input Current 
Vee = Max, VI = 0.3V 

CET Input -360 -360 

Others -180 -180 
pA 

los Short Circuit Output Current Vee = Max -3 -9 -15 -3 -9 -15 mA 

Icc Supply Current Vee =Max 6.5 9 6.5 9 mA 

" Notes 

(1). All typical values are at VCC = 5V, T A = 25°C. 

Switching Characteristics Vcc=5V, TA = 25°C 

DM76L/86L 

PARAMETER FROM TO CONDITIONS L75,L76 UNITS 

MIN TYP MAX 

fMAX Maximum Clock Frequency 6 13 MHz 

tplH Propagation Delay Time, 
Clock Q Output 45 75 

Low-to-High Level Output 
ns 

tpHL Propagation Delay Time, 
Clock Q Output 65 110 

High-to-Low Level Output 
ns 

tplH Propagation Delay Time, 
Clock TC Output CL =50pF, RL =Ak>2 70 115 

.I,.ow-to-High Level Output 
ns 

tPHl Propagation Delay Time, 
Clock TC Output 85 140 

High-to-Low Level Output 
ns 

tplH Propagation Delay Time, 
CET TC Output 35 60 

Low-to-H igh Level Output 
ns 

tpHL Propagation Delay Time, 
CET TC Output 35 60 

High-to-Low Level Output 
ns 

tW(CLOCKI Minimum Pulse Width 60 25 ns 

tW(RESETl Minimum Pulse Width 80 30 ns 

tSETUP Setup Time CE 65 40 

P Inputs 30 15 ns 

Parallel Entry 65 40 

tHOlP Hold Time CE 80 50 

P Inputs 30 15 ns 

Parallel Entry 65 40 
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~ Proprietary DM76/DM86L75,L76 

Logic Diagrams 

76L75/86L75 (DECADE) 

PO P2 P3 

ff~19}~t>--rtI3~1::::::::::~-----r~::::::::::~-----rfI5~1::::::::::~-----, IBrl __________ ~ 

i'E 19} 

Vee = IIBI 
GND = 181 

rI--+-----q, CP 

1141 
QO 

1141 
no 

Q 

113} 
Ql 

r+-I-----4cp 

76L76/86L76 (BINARY) 

1131 
01 

3·139 

r+-+----oj>cp 

Q 

o 

1121 
Q2 

1121 
02 

r+-I-----4cp 

P3 
161 

Q 

S ' Q 

r+-+----oj>cp 

1111 
03 

1111 
Q3 



~ Proprietary DM76/8678.79 

7 by 9 Character Generators 

General Description Features 

The DM7678/8678 and OM7679/0M8679 are bipolar • TRI-STATE outputs 
character generators, A maximum of 64 characters can 
be displayed in a 7X9 dot matrix. Shifted characters • On-chip input latches 

can be generated by the on-chip subtractor. On-chip 
line counter and parallel-in-serial-out shift register reduce • On-chip line counter 

package pin-out. • On-chip shift register 
--

The clear input and the load input are active low. Load 
is synchronous with the Dot Rate Clock. Both the line • Serial output 

rate clock and the dot rate clock are positive triggered. • 20 MHz typical clock rate 
When the strobe input receives a low signal, the character 
address will be h'eld at the inputs. • Sh if ted characters 

Connection Diagram Character Display Example 

SELECT 
I \ DDT 

vr 
A4 A5 A6 A7 0 j]j CLOCK 

DOT RATE CLOCK (SERIAL OUTPUTI-
16 15 14 13 12 11 10 9 

0 ••••••• I • • LINE 2 • 3 • • COUNTER 4 ••• ••• ••• • •• CLOCK 5 • • • • • • • 6 • • • • • ••• 

I 
7 • • • • • • • 8 ••••••• • ••• • ••• •••• , • • 

r- <I- 10 • • " • • • • 12 ••• • •• 13 
14 

" 

ASCII COOED I 000101 I I 100111 I I 100111 I I 110011 I 1 2 3 4 5 6 7 

J: 
ADORESS INPUTS 

A3 A2 Al ST CLEAR LINE CLOCK 
\ , 

RATE CONTROL 
SELECT ClK 

7678(J); 8678IJ), IN); 
7679IJ); 8679IJ), IN) 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM76/86 

PARAMETER CONDITIONS 78, 79 UNITS , 
MIN TYP(1) MAX 

VOH High Level Output Voltage Vee'" Min, IOH = -2 mA 2.4 V 

VOL Low Level Output Voltage Vee= Min, IOL = 16 mA 0.4 V 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 IlA 

III Low Level I nput Current Vee = Max,V I = O.4V -0.8 mA 

Icc Supply Current Vee = Max 100 mA 

fMAX Maximum Clock Frequency Vee =5V,TA = 25°C 20 MHz 

Notes: 

11 ) All typical values are at vee = 5V, T A = 25°C 

TentatIve Data 3·140 To Be Announced ,In 1976 



~ Proprietary 

.. -Logic Diagrams i 

.2 

., 

LINE RATE CLOCK 

CLOCK CONTROL 

. 
64 

78 

64X9 X7 
ROM+1 

BIT TO TAG 
SHIFTED 

, CHARACTER 

SUBTRACT 
00R4 

79 

64X9X7 
ROM"" 

81TTO TAG 
SHIFTED 

CHARACTER 

3·141 

1-811 
PJ.S.O. 
SHIFT 

'REGISTER 
WITH 

SYNCHR 
LOAD. 

TAG BIT 

i-81T 
PJ.S.D. 
SHIFT 

REGISTER 
WITH 

SVNCHR 
LOAD 

~LOAO 

.,.!!L.OOT RATE CLOCK 

DM76/8678,79 

~toAD 

~DOT RATE CL~C~ 

Note: )( .. mask option. 



~ Proprietary 

General Descr,iption 

These circuits are full tenth-power versions of the 
popular DM5493AiDM7493A binary' counters. The 
important feature is that they prov.ide the same pinout 
as the DM5493A/DM7493A, whereas the DM54L93/ 
DM74L9,3 has a completely different pino~t. Otherwise 

C~nnection Diagram 

INPUT 
A 

14 

'--<:l~ 

NC 

113 

GND GB 

12 ·11 
"0 

9 8 

I--

r-c~ 

1 

INPUT 
B 

2 

RO(1) 

Truth Tables 

3 14 15 16 

ROIZ) NC Vee' NC 

76L93/86L93(JI, (N), (WI 

RESET/COUNT TRUTH TABLE 

RESET INPUTS OUTPUT 

ROI1) RO(2) QD' Oc Os QA 

H H L L L L 

L X COUNT 

X L COUNT 

11 
NC 

3-142 

DM76/DM86L93 

Bi~ary Counters 

they offer the same features and electrical characteristics 
as the DM54L93/DM74L93. To employ the maximum 
count length, theB input is connected to the OA output. 
The input count pulses are applied to the Ii. input, and 
the outputs .are as described below in· the truth table. 

Logic Diagram 

(12) 
G. 

INPUT A.:.(1:.;:4):..-___ --4 

19) 

INPUT B .:.;i1~) __ -+_..q. 
nB 

18) 
Dc 

1111 
GD 

COUNTSEOUENCETABLE 

OUTPUT 
COUNT 

OD Oc Os OA 

0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 
5 L H L H 

6 L H H L 

7 L H H H 

B H L L L 

9 H L L H 

10 H L H L 

11 H L H. H 

12 H H L· L 

13 H H ) L H 

i4. H H H L 

15 H H H H 



~ .Proprietary DM76lDM86L93 

Electrical Characteristics over recommended opeFating free·air temperature range (unless otherwise noted) 

DM76L DM86L 

PARAMETER CONDITIONS L93 L93 UNITS. 

MIN TYP(1) MAX MIN TYP(1) MAX 

VIH . High Level Input Voltage 2 2 V 

VIL .Low Level Input Voltage , 0.7 0.7 V 

10H High Level Output Current -200 -2.00· . Jl.A 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
, 

V'L =O.7V, IOH =-200~ 
2.4 2.8 2.4 '2.8 V .. .. 

IOL Low Level Output Current 2.0 3.6· mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0.15 0.3 0.2 0.4 V 

V'L = 0.7V, IOL = Max 

II Input Current at Maximum Input Voltage Reset 100 100 

Vte = Max,V, = 5.5V A Input 200 20.0 Jl.A 
, 

8 Input 200 200 

IIH High Levellnput Current Reset 10 Hi 
Vee = Max, V, = 2.4V . A Input 20 20 Jl.A 

B Input 20 20 

IlL Low .Leveflnput Current Reset -180 -180 

Vee i: Max, V, = 0.3V A Input -360 -360 Jl.A 

B Input -360 -360 

loS Short Circu it Output Current Vee = Max -3 -9 -1.5 -3· -9 -15 mA 

Icc Supply Current • Vee = Max(2)· 5.5 5.5 mA 

Notes , 
(11 All typical values are at Vcc = 5V. TA = 25°C. 
(21 ICC is measured with '<;til outpu~ open, both RO inputs grounded following momentary con~ection to 4.5V, and all other inputs grounded. 

Switching Characteristics. Vee = 5V, TA = 25°C 

DM76L/86L 

PARAMETER FROM TO CONDITIONS L93 UNITS 

MIN TYP MAX 

fMAX Maximum Clock Frequency 6 15 MHz 

tpLH Propagation Delay Time, 
A QD 210 400 

Low·to·High Level Output 
ns 

CL = 50 pF, RL = 4 kU 

tPHL Propagation Delay Time, 
A QD 230 400 

High·to·Low Level Output 
ns 

tw Pulse Width (All Inputs) 200 ns 

tsETUP Reset Inactive State Setup Time 200 ns 

, 

, 

, 
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~ Proprietary 

General Description 

The DM76l97/DM86l97 is a custom-programmed Read 
Only Memory organized as 256 four-bit words_ Selection 
of the proper word is accomplished through the eight 
select inputs. 

Two overriding memory enable inputs are provided 
which when mask-programmed in one of the three 
options described will cause all f()ur outputs to read 
either the normal memory contents or go to the high 
impedance state. 

Connection Diagram 

vee 

SelECT 
INPUT 

H 

Logic Diagram 

ENABLES DATA OUTPUTS . 
ME2 ME1 Yl Y2 V3 

13 12 11 10 

SELECT INPUTS 

76L97/B6L97(J), (N), (WI 

SelECT 
INPUTS 

H 1151 

Gill 

F 121 

131 

141 

C 171 

B 6 
A 5 

1 OF 32 
DECODER 

{ M~ 1 1131 

ENABLES ME 2 "ll,;:,41 __ -CII-...I 

Vee'" (16) 
GND~ 191 

ME1~ 
ME2~ 

OPTION 2 

Y4 

GND 

OM76/0M86L97 

TRI-STATE 1024-Bit Read Only Memories 

Y4 

3-144 

Features 

• Full tenth-po~er technology 

• Pin compatible with SN54187/SN74187 

• Typical power dissipation 75 mW 

• Typical access time 70 ns 

• Custom·programmed memory enable inputs 

• TRI-STATE outputs 

Truth Table 

OPTION' MEl 

1 L 

H 

X 

2 H 

L 

X 

3 H 

X 

L 

X = Don't Care 

1024-81T MEMORY CEll 

32 BY 32 
MEMORV MATRIX 

Y3 V2 

-ME1~ 

ME2~ 
OPTION 3 

ME2 OUTPUTS 

L Normal 
X High Impedance 

H High Impedance 

H Normal 

X High Impedance 

L High Impedance 

L Normal 

H High Impedance 

X ' High-Impedance 

Yl 



~ Proprietary DM76/DM86197 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM76L/86L 

PARAMETER CONDITIONS .L97 UNITS 

MIN TVP(l) MAX 

VIH High Level Input Voltage Vee = Min 2 V 

VIL Low Level Input Voltage Vee = Min 0.7 V 

VI I nput Clamp Voltage Vee = Min, I, = -12 mA -1.5 V 

10H High Level Output Current -1_0 mA 

VOH High Level Output Voltage Vee = Min, IOH = -1.0.mA 2.4 V 

10L Low Level Output Current OM 7.6 2.0 

3.6 
mA 

DM86 

VOL Low Level Output Voltage Vee = Min DM76 0.3 
V 

IOL = Max DM86 0.4 

10(OFF) Off State (High Impedance Vo = O.4V -40 

State) Output Current 
Vee = Max 

Vo = 2.4V 40 
fJ.A 

II Input Current at Maximum 
Vee = Max, V, = 5.5V 100 fJ.A 

Input Voltage 

IIH High Level Input Current Vee = Max, V, = 2.4V 10 fJ.A 

IlL Low !-evel. I nput Current Vee = Max, V, = 0.3V -180 fJ.A 

los Short Circuit Output Current Vee = Max(2) --6 -30 mA 

Icc Supply Current Vee = Max . 15 20 mA 

Notes 
(1) All typical values are at Vee = 5V ~nd T A = 25"e. 
(2) Not mo~e than one output shouJ~ be shorted at a time. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM76l/86L 

PARAMETER FROM TO CONDITIONS L97 UNITS 

MIN TVP MAX 

tpLH Propagation Delay Time, 
Address Output 86 130 ns 

Low-to-High Level Output 

tpHL Propagation Delay Time, 
Address Output 55 85 ns 

High-to·Low Level Output 
CL = 50 pF, RL = 4kQ 

tZH Output Enable Time \ 

Enable Any 34 51 ns 
to High Level 

tZL Output Enable Time 
Enable Any 47 70 ns 

to Low Level 

tHZ Output Disable Time 
Enable Any 15 23 ns 

from High Level 

Output Disable Time 
CL = 5.0 pF, RL = 4kQ 

tlz 
Enable Any 57 86 ns 

from Low Level 
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~' Proprietary DM76/DM86l~7 
r-~~~----------------------------~----------------------------------------------------------~' 

Ordering'lnstructions 

Programming instructions for the DM76L97or DM86L97 
are solicited in the form of a sequenced deck of 32 
standard 80-column data car.ds providing the information 
request!!d under data c'an:! format, accompanied by a 
properly sequenced listing of. these cards, and the ,sup
plementary ordering data. Upon receipt of these items, 
a computer run' will be made from the deck of cards 
which will produce a' complete truth table of the reo 
quested part. This truth table, showing outPljt conditions 
for each of the 256 words, will be forwarded to the 
purchaser as verification of the input data as interpreted 
by the computer.-automated design (CAD) program. This 
single run also generates mask and test program data; 
therefore, verification of the truth table should be 
completed promptly. / 

Each card in the data deck prepared by the purchaser 
identifies the eight words specified and describes the 
conditions at the four oU,tputs for each of the eight 
words. All addresses must have all outputs defined and 
columns designated as "blank" must not be punched. 
Cards should be punched according, to the data card 
format shown. 

Supplementary Ordering Data 

SU,bmit the following information with the data cards: 

a), Customer's ~ame and address 

b) Customer's purchase order number 

c) Customer's drawing number. 

Data Card Format 

Column 

1· 3 Punch a right-justified integer representing the 
binary input address (000-248) for the first 
set of outputs described on the card, 

4 Punch a"-" (Minus sign) 

5- 7 Punch a right-justified integer representing the 
binary input address (007·255) for the last set 
of outputs described on the card. 

8- 9 Blank 

AC Test Circuit 

OUTPUT 

10-P 

14 

15-18 

19 

20-23 

24 

25-28 

29 

30-33 

34 

35-38 

Punch "H," "L," or "X" for bits four, three, 
two, and one (outputs Y4, Y3, Y2, and Yl in 
that,ol'der) for the first set of outputs specified 
on the card. (H = high level output, L = low 
level ~utput, X = don't care.) 

Blank 

Punch "H," "L," or "X" for the second set of' 
outputs. 

Blank 

Punch "H," "l," or "X" for the third set of 
outputs. 

Blank 
".'. 

Punch "H:: "L," or "X" for the fourth set of 
outputs. 

Blank 

Punch "H," "L,"or "X" for the fifth set of 
outputs. 

Blimk 

,Pu,nch "H," "L:" or "X" for the sixth set of 
outputs. 

39 Blank 

40-43 Punch "H," "L," or "X" for the'seventh set 
of outputs. 

44 Blank 

45-48 Punch "H," "L," or "X" for the eighth set of 
outputs. 

49 Blank 

50-51 Punch a right-justified integer representing the 
current calendar,day of the month. 

52 BI.ank 

53-55 Punch an alphabetic abbreviation representing 
the current month. 

56 Blank 

57·58 Punch the last two digits of the current year. 

59 Blank 

60-61 Punch "OM" 

62-67 Punch the National Semiconductor part number 
OM76L97 or OM86L97. 

68-70 Blank 

... 
~ 

DM16LIB6l91 
I-

.1. ....... ." .hI ,2.4k ~ 
.,,. DIDOES 

-=- '* ~ ARE lN914 

'--_---'I-
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Switching Time Waveforms' 

OUTPUT 
ENABLE 

,-__________ ~.+-~r_-----3V 

ADDRESS 
INPUT 

OUTPUT-"'-;'--~ 

"-",;.;..--- ov 

VDUTIH) 

'--------'------VOUTIL) 

MEMORY ENABL'E 

• OUTPUT 
ENABLE 

tZL & tZH 

OM76/0M86 L97 

~ 1:DV ~--..-:---I-~+_:_-~ 1.0V ----.J..-+---'.-
VOUTILl 

0.5V 
VOUTIL) ----.\--,-...:.. ..... ----

VOUTIH)----.\----------

VOUTIHl 

~ l,OV ------+---l--...... ...;...:...- 'l.OV -:;"'--t-"-'-.\--':::;:" 

Note: The pulse generator has the following' ehar8cteristics~ V::: 3.0V, tr::: 15 ns, 
"= 5,0 ns. ,= 500 kHz, duty cycle. 50%, ZOUT = 50<1, V, = 1.3V @25°C, 



~ Proprietary, DM761D.M86 L99 

TRI-STATE 64-Bit Random Access Memories 

General Description 

The DM76L99/DM86L99 is a fully decoded 54-bit RAM 
organized as 16 4-bit words. The memory is addressed 
by applying.3 binary' number to the four Address inputs. 
After addressing, information may be either written into 
or read from the memory. To write, both.the.Memory 
Enable and the Write Enable inputs must be in the 
logical "0" state. Informatii>~ applied to the four Write 
inputs will then be written into the addressed location . 

. To reaa information from the memory, the Memory 
Enable input must be in the logical "0" state and the 
Write Enable input ·in the logical "1" state. Information 
will be read as the complement of what was written into 
the memory. When the Memory Enable input is in the 
logical "1" state, the outputs will go to the high
impedance ~tate. This allows up to 75 memories to be 
connected to a common bus-line without the use of 

Connection Diagram 
., .2 .3 D. S4 

i~6 15 I. 113 I" 11 

r-

I 2 3' .. 5 & 

AD ME WE Dl " D2 

76L99/86L99(J), (N), (W) 

Logic Diagram 

ADDRESS 
INPUTS 

DATA 
INPUTS 

Vee = (16) 
GND= (8) 

~AO 
111 

AD . 

AD 

Al 1151'" rt>o-:' 

~Al 
A2 (14)...... rt>o-A2 

~A2 
A3 (131........ r-i>o-A3 

~A3 

Dl 141 

D2 1&1 

D3 
1101 

04,(12) 

131 
WE 

ME 
121 

D3 .3 
10 9 

p-

7 
16 

.2 GND 

pull-up resistors. All memories except one are gated into 
the high-impedance state while the one selected memory 
exhibits the normal totem-pole, low impedance output 
characteristics of TTL 

Features 

• Same pin-out as SN5489/SN7489, 3101, MM5501 
• Organized as 16, 4-bit words 
• Expandable to 1200, 4-bit words without additional 

resistors 
• Typical access from chip enable 
• Typical access time 
• Typical power dissipation 

50 ns 
.80ns 

75mW 

Truth Table 

MEMORY WRITE 
OPERATION OUTPUTS 

ENABLE ENABLE , 
L L Write Hi-Z 

L H Read Complement of Data 

Stored in Memory 

H X Hold Hi·Z 
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~. Proprietary DM76/DM86L99 
Electrical. Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM76L/86L 

PARAMETER CONDITIONS L99 UNITS 

MIN TVPW MAX 

V,H High Level Input Voltage ~cc = Min 2 V 

V,l Low Level Input Voltage Vee = Min 0.7 V 

V, Input Clamp Voltage Vee = Min, I, = -12.mA ~1.5 V 

10H High Level Output Current -1.0 ·mA 

VOH High Level Output Voltage Vee =' Min, IOH = -l.O.rnA. 2.4 
, 

V 

10l Low Level Ou'tput Current DM76L 2.0 
mA 

DM86L 3.6 

VOL Low Level Output Voltage Vcc=Min DM76L 0.3 
V 

tOL = Max DM86L 0.4 

1010FF) Off State (High Impedance Vo = 0.3V -40 

State) Output Curren"t 
Vee = Max 

Vo =2.4V 40 
p.A 

I, Input Current at Maximum 
100 

Input Voltage 
Vee = Max, V, = 5.SV p.A 

I'H High level Input Current Vee = Max, V, = 2.4V 10 p.A 

I'l Low Level Input Current Vee = Max, V, = 0.3V -180 p.A 

los Short Circuit Output 
Vee = Max(2) -6 -30 mA 

Current 

Icc Supply Current Vee = Max 15 19 mA 

Notes 
(1) All typical values are at Vec = 5V. T A = 25°C. 

(2) Not more than one output should be sh6rted at a time. 

Switching Characteristics Vee = 5V.T A = 25°C 

DM76L/86L 

PARAMETER FROM TO CONDITIONS L99 UNITS 

MIN TVP MAX 

tpLH Propagation Delay Time, 
Address Output 51 120 ns 

Low-t~-High Level Output· 

tpHl Propagation Delay Time, 
Address Output 77 150 ns 

High·to·Low Leval Output 

tEiii Ou~put Dis~ble Time 
WE Output 73 110 n. 

from Write Enable 
CL = 50pF. RL =4 kn 

tSR Sense Recovery Time 
WE Output 110 165 

from Write Enable 
ns 

tZH Output Enable Time 
.ME Output 30 50 ns 

to High Level 

tZL Output Enable Time 
ME Output 29. 43 ns 

to Low Level 

tHZ Output Disable Time 
ME Output 18 27 ns 

from High Level 

Output Disable Time 
.C L =5pF.RL =4kn 

tlz . 
ME Output, 37 56 ns 

from Low ·Level 

IsETUP Setup Time Data .0 

Address 0 ns 

ME 0 

tHOLD Hold Time Data 0 

Address 0 ns 

ME 0 

twp Write Enable Pulse Width 50 30 ns 
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AC Test Circuit 

Switching Time Waveforms 

OM16L991 
DMB6L99 

OM76ioM 86 L,99 

Vee'= 5.0V 

OUTPUT 

Diodes are 1N914 

WRITE CYCLE 

VI VI 

ME 

WE--+-........ , 

OUTPUT 

ISRT=---
MEMORY ENABLE 

tLZ & tHZ tZL & tZH 

MEMORY~VI 
ENABLE , 

ILZ 

VOUT(L) 

VOUT(H) 

1HZ 

MEMORY 
ENABLE 

VI 

~V IZ~ 
~1.3V 1.3V 

0.5V .-
~ 

~UV UV ,li-~ IZH 

Note: The pulse generator has the following characteristics: V = 3.0V, tr = i5 ns, 
If = 5,0 .', f = 500 kHz. duty cycle = 50%. ZOUT = 50n, VI = 1.3V@25'C, 

VOUT(L) 

VOUT(H) 



'~'Proprietary 

General Description 

The DM7853/DM8853 is a dual, retriggerable, resettabla 
monostable multivibrator similar to the 'DM9602/ 
DM8602 but with a unique input triggering logic. 

This devic~ has two trigger inputs-a standard input and 
a delayed input-which are Exclusive OR'ed together. 

. In the dual-edge. triggering mode, the two inputs are'tled 
together. On either a positive or' negative transition the 
Exciusive·OR logic is satisfied for a length of time equal 
to the delay on the delayed input-approximately 15 
ns-thus triggering or retriggering the one-shot. 

Once fired, .the accuracy and pe'rformance of the 
DM7853/DM8853 is identical to that of the DM9602/ 
DM8602. 

Connection Diagram 

16 15 14 

*Pinsforextetnal timing 

7853/8853(J), (N), (W) 

Truth Tables 

TRIGGERING TRUTH TABLE 

t Dt CD OPERATION 

L-+ H L H Trigger 

H H-+L H Trigger 

H-+L H H Trigger 

L L-+H H Trigger 

H-+L Same as t H Trigger 

L-+ H Same as t H Trigger 

X X L Reset 

DM78/DM8853 . 

Dual Retriggerable Resettable One' Shots 
Features 

3-151 

• 72 ns to ~ output width range 

• Retr·iggerable 0 to 100% duty cycle 

• TTL input gating-leading AND/OR trailing edge 
triggering 

• Complementary TTL outputs 

• Pulse width compensated for Vee and temperature 
variations 

• Resettable 

Logic Diagrams 

Dt2~ 
'2 !J.Jl..i 

CD2 il2 
(9) 

(13) 

.~ non-inverting buffer with delav 

LOADING RULES 

INPUTS 

3,4,5,11,12,13 

OUTPUTS 

6,7,9.10 

LOAD 

HIGH I LOW 

1 U.L 11 U.L. 

DRIVE FACTOF 

HIGH I LOW 

16u.Llau.L. 



~ Proprietary . DM781DM88~3 

Electrical Characteristics over recommended operating free-air temperature range ('unless otherwise noted) 

DM78 DM88 

PARAMETER CONDITIONS(21 53 53 " . UNITS 

MIN TYPI,)· MAX MIN TYP(') MAX 

,V'H High Level Input Voltage 2 2 V 

V,L Lo~ Level Input Voltage , O,S O.S V 

V, Input Clamp Voltage Vee = Min" 11 == -12 rnA -1.5 -1.5 V 

IOH High Level Outp'ut Clirrent --800 -800 /lA 

VOH High Level Output Voltage Vee == Min. \!.IH = 2V 

V'L = O.SV, IOH = -800/lAI3) 
2.4 3.3 2.4 3.4 V 

IOL. Low Level Output Current 16 .16 rnA 

VOL Low Level Outpu't Voltage Vee == Min, V 1H = 2V 
0.2 

V'L = 0.8V, IOL = 16 mA13) 
0.4 0.2 0.4 V 

'1 Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 1 l"A 

I'H High Level Input Current Vee = Max, V, = 4.5V 10 60 10 60 /lA 

I,L Low Levellnpu't Current Iv,=O.4V -1.1 -1.6 
Vee = Max I V, = OA5V mA 

-1.0 -1.6 

lOS Short Circuit 'Output Corrent Vee = Max, VOUT = 1.0V(3) -25 -35 mA 

Icc. Sl;Jpply Curre!}t Vee == Max 55 72 55 72 rnA 

Not •• 
(,) All typical values are at V CC = SV, T A = 2So C. 

(2) Unless otherwise noted, 10 kU resistor placed between RX and VCC for all tests, 
(3) Ground Pin 1 (15) for VOL on Pin 7 (9), or for VOH on Pin 6 110), or for lOS on Pin 6·( lOr; also, apply momentary ground to Pin 4 (12). 

Open Pin 1 (15) for VOL on Pin 61'0), or for VOH on Pin 7 (9), or for loson Pin 7 (91. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM7S .DM8S 

PARAMETER FROM TO CONDITIONS 53 '53 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay, Time, Standard Trigger 
Q 25 35 25 40 ns 

Low-te-High Level Output Input 

tpHL Propagation Delay Time, Standard Trigger 
Q 29 43 29 48 ns 

High·to-Low Level Output Input 

tpLH Propagation Delay Time, Delayed Trigger 
Q 

CL = 15 pF, Rx = 5 kn 
40 53 40 58 ns 

Low·to~High Level Outpu.t Input Cx =0 

tpHL Propagation Delay Time, Delayed Trigger Q 44 61 44 66 
High·to·Low Level Output. Input 

n, 

tWll\I!lNI Minimum Possible OutputPul,e ~ 72 gO 72 100 

78 100 78 '10 
n, 

tw Pulse Width Tolerance Cx = 1000pF,Rx = 10kn 3.08 3.42 3.76 3.0S 3.42 3.76 '/lS 

CSTRAY Maximum Allowable Wiring Capacitance Pins 12) and 1141 to GND 50 50 pF 

RX Timing Resistor 5 25 5 50 kn 

-
-

I 

I 
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Typical Performance Characteristics 

] 
-: ... 
Q 

!i: 
w 
~ 

Ii! ... 
~ 
:0 
Q 

Switching Circuit 

VIN 

-=-

_ Switching Time Waveforms 

VIN 

Va 

, Va 

10' 

10' 

10' 

10 

OUTPUT PULSE WIDTH VS 
TIMING RESISTANCE AND 
CAPACITANCE FOR 
Cx < 103 pF 

- ,- t7' ~ ~x-,I~krl\ 
_ ,Rx ~20kn V 1/ 

.,R~ ~30kQ ~ 
Rx ~ 50 krl 

r--t- .... V 
...-

Rx 5kQ 

I III Cx '2103 pF 

I III t ~ 0_31 RxCx 11 + lrRxl 

1.0 10 10' 10' 

Cx - TIMING CAPACITANCE IpFI 

Cx 
RX 

-=-

tpLH 

UV 

UV 

tPHL 

OM78/0M8853 

vec 

Va 

-=-
Va 

-=-

INPUT PULSES 

f~100kHz 

AMP~ 3_0V 
WIDTH ;,,·40 IlS 

t r '" tfS: lOllS 



~ Proprietary DM78/DM887SA.75 B 

TRI-STATE 4-Bit Parallel Binary Multiplhns 

General Description 

These circuits are capable of multiplying, together tWo 
4-bit binary numbers when used together in pairs. The 
DM7875A/8875A provides the most significant four 
bits, al)d the DM7875B/8875B provides the I,east signifi
cant four bits. Since the largest number. that, can be 
obtained by multiplying two 4-bit numbers is 225 
(15 x 15), the eight output pins (four from ,each 
package) are sufficient to produce this number. Both 
the multiplier and the multiplicand must be connected 
to the eight input pins of eacn device. These devices are 
pin ,compatible with the SN54284174284, 'and SN5428~/ 
74285; but have the advantage that these circuits pro
vide either standard totem-pole TTL or TRI-STATE 

outputs. A gated two-input strobe control is provided. 
When eitheron'e, or both, of the strobe inputs is raised, 
to a high logic level the outputs are forced into the 
high-impedance 'state. Thus, multiple devices may be 
con'nected to a common' bus line. ' ' ' 

Connection Diagram 

J" " 

-

1 2 

Y3 Y2 

,. 13 12 11' 

3 • , 6 

Yl X' Xl X2 

7875AIJ}; 8875AIJ}. IN}; 
7875BIJ}; 8875B(J}, IN} 

AC Test Circuit 

10 • 

7 18 
x3 GND 

DM7875/ 
DM8815 . 

Features 

• ,Pin compatible replacements for 
SN54284/14284 (DM7875A/8875A)' 
SN54285/74285 (DM7875B/8875B) 

• TRI-STATE outputs 
• Typical propagation delay 

Typical Application 

X4-MOST SIGNIFICANT BIT .3,-------- } __ +--< .2---------
Xl-LEAST SIGNifiCANT BIT 

.. Y4-MOST SIGNIFICANT BIT 

Y,'Y3-------- } __ I-....... { 
Y2--------

Y1- LEAST SIGNifiCANT BIT 

S.DV 

OUTPUT 
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alT' 



~ Proprietary DM78/DM8875A,75B 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM78 DM88 

PARAMETER CONDITIONS 75A,75B 75A,75B UNITS 

MIN TYP(l) MAX MIN TVP(ll MAX 

V,H High Level"j n'put Voltage 2 2 V 

V,L Low Level I nput Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee = Min, I, = -12 rnA -1.5 -1.5 V 

10H High Level Output Current -2.0 -5.2 rnA 

VOH High Level Output Voltage Vee = Min, V ,H = 2V 

V 1L = O.8V, IOH = Max 
2.4 2.4 V 

10L Low Level Output Current 16 16 rnA 

VOL Low Level Output Voltage Vee = Min, V ,H = 2V 

V ,L = 0.8V, 10L = 16 rnA 
0.4 0.4 V 

1010FF) Off State (High I rnpedance State) Vee = Max, V 1H '= 2V Vo =O.4V -40 -40 

Output Current V'L = 0.8V Vo = 2.4V 40 40 
!1A 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 1. rnA 

I'H High'Level Input Current Vee = Max, V, = 2.4V 40 40 !1A 

I,L Low Level Input Current Vee = Max, V, = OAV -1.0 -1.0 rnA 

lOS Short Circuit Output Current Vee = Max(2) -20 -70 -20 -70 rnA 

Icc Supply Current Vee = llifax(3) 75 110 75 110 rnA 

--

Notes 

(1) I All typical values are at VCC = 5V, TA = 25'C. 

(2) Not more than one output should be shorted at a time. 

(3) ICC is measured wit~ all inputs grounded. 

, 
Switching Chara·cteristics vee'" 5V, T A = 25°C 

DM78/8B 

PARAMETER FROM TO CONDITIONS 75A,758 UNITS 

MIN TYP MAX 

tplH Propagation Delay Time, 
Data Output 35 60 ns 

Low-ta-High Level Output 

tpHL Propagation D~lay Time, 
Data Output CL = 50 pF, RL = 400!1 35 60 ns 

High-ta-Low Level Output 

tZH Output Enable Time to High Level 20 30, ns 

tZL Output Enable Time to Low Level 20 30 ns 

tHZ Output Disable Time from High Level 20 30 ns 
CL = 5 pF, RL = 400!1 

tLZ Output Disable Time from Low Level 20 30 ns 

I 

Switching Time Waveforms 
tZL & tZH tLZ & tHZ 

STROBE~ 
STROBE ~ 1.!iV STROBE --.!-lW 

------- - 'lL IT -1'''1-x. y 
;) 1.5V OUTPUTS 

,;:::~: ~., ... 
INPUTS ____ 

~D.5V -cl.5V 

~ tPHl.r-

-\-1.5V VOL lAGE " t 
OUTPUTS 

11.5V ACTUAL .. ,,, ' t 
~ tplH - ..L VOLTAGE -= 

,,1.5V T'i" I 1 ~1.5V 
tZH I-~ O.5V 

INPUTPUlSES, - -.- t<z --
tr '" tf $100s 
f"'- 1 MHz 
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~ Proprietary DM8898.99 

TRI-STATE BCD to Binary/Binary to BCD Converters 

General Description 

These circuits are the TRI-STATE versions of the popular 
BCD to binary and binary to BCD converters, DM74184 
and DM74185A respectively. They arE" derived from the 
256-bit ROM, DM8598. Emitter connections are made 
to provide direct read out of converted codes at outputs 
Y8 through Y 1, as shown in the truth tables. Both 
converters comprehend the fact that the least significant 
bits (LSB) of the binary and BCD codes are logically 

.equal, and in each cas,! the LSB bypasses the converter. 
Thus a 6-bit converter is produced in each case, and 
both devices are cascadable. 

An overriding enable input is provided on each converter 
which, when taken high, inhibits the function, causing all 
outputs to go into the high-impedance state. For this 
reason, and to minimize power consumption, unused 
outputs Y7 and Y8 of the 185A. and all "don't care" 
conditions of the 184 are programmed high. 

DM8898 BCD-TO-BINARY CONVERTERS 

The 6-bit BCD-to-binary function of the DM8898 is 
analogous to the algorithm: 

a. Shift BCD number right one bit and examine eaqh 
decade. Subtrac.t three. from each 4-bit decadle 
containing a binary value. greater than seven. 

b. Shift right, examine, and correct after each shift 
until the least significant decade contains a number 
smaller than ei9/"t and all other converted decades 
contain zeros. 

Connection Diagram 

In addition to BCD-to-binary conversion, the DM8898 is 
programmed to generate BCD 9's complement or BCD 
10's complement. In each case, one bit of thecpmplement 
code is logically equal to one of the BCD b.its; therefore, 
these complements can be produced on three lines. As 
outputs Y6, Y7, and Y8 are not required in the BCD-to
binary conversion, they are utilized to provide these 
complement codes as specified in the truth table when 
the devices are connected as shown . 

DM8899 BINARY-TO·BCD CONVERTERS 

The function performed by these 6-bit binary-to-BCD 
converters is analogous to the algorithm: 

a. Examine the three most significant bits. If the 
sum is greater than four, add three and shift left 
one bit. 

b. Examine each BCD decade. If the sum is greater 
than four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary 
bit is in the least·significant BCD location. 

Features 

• TRI·STATE versions DM74184, DM74185A 

• Typical propagation delay 30 ns 

BINARY SELECT 

Vrcc 
16 

-

1 

V1 
\ 

ENABLE 

G 

15 

2 

Y2 

14 

3 

Y3 

13 12 

4 5 

Y4 Y5 . 
OUTPUTS 

8898(NI; 8899(N) 
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~ Proprietary DM8898.99 

EI.ectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM8S 

PARAMETER CONDITIONS 98,99 UNITS 

MIN TYP(1) MAX 

VIH High Level Ir'lput Voltage 2 V 

VIL Low Level Input Voltage O.S V 

VI Input Clamp Voltage Vee ~ Min, II = -12 mA -1.5 V 

10H High Level Output Current -5.2 mA 

VOH High Level Output Voltage Vee ~ 4.75V, V IH ~ 2V 
2.4 V 

VIL ~ O.SV, IOH ~ -5.2 mA 

10L Low Level Output Current 12 mA 

VOL Low Level Output Voltage Vee ~ 4.75V, V IH ~ 2V 

V'L ~ O.SV, IOL ~ 12 mA 
0.4 V 

IcilOFFI Off State (High Impedance State I Vee ~ Max, V ,H ~ 2V I Vo ~ OAV -40 

Output Current V'L ~ O.BV I Vo ~ 2.4V 40 
IlA 

II Input Current at Maximum Input Voltage Vee ~ Max, VI ~ 5.5V 1 mA 

IIH High Level Input Current Vee ~ Max, VI ~ 2AV 40 IlA 

IlL Low Level input Current Vee = Max,V I = O.4V -1.6 mA 

los Short Circuit Output Current Vee = Max(2) -20 -70 mA 

Icc Supply Current Vee ~ Max, VI ~ OV 70 99 mA 

Notes 
(1 ) All typical values are at Vec = 5V, TA = 25°C. 
(2) Not more than one output should, be shorted at a time. 

Switching Characteristics Vec= 5\1, T A = 25°C 

DM8S 

PARAMETER FROM TO CONDITIONS 98,99 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
Binary Select Output 29 50 

Low·to-High Level Output 
ns 

tpHL Propagation Delay Time, 
Binary Select Output 33 50 

High·to-Low Level Output 
ns 

tpLH Propagation Delay Time, 
Enable Output CL = 50 pF, RL ~ 400[2 23 40 

Low-to-H igh Level Output 
ns 

tpHL Propagation Delay Time, 
Enable Output 

.. 
29 40 

High·to·Low Level Output 
ns 

tZH Output Enable Time to High Level 16 25 ns 

tZL Output Enable Time to Low Level 26 40 ns 

tHZ Output Disable Time from 
13 20 

High Level 
ns 

tLZ Output Disable Time from 
CL =5 pF, RL =400[2 

Low Level 
24 36 ns 
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~ Proprietary DM8898.9.9 

Truth Tables 

BCD-TD-BINARY CONVERTER BCD 9'. OR BCD 10's COMPLEMENT CONVERTER 

.... 

INPUTS OUTPUTS INPUTS OUTPUTS 
BCD (See Note A) (Se. Note B) 

WORDS 
E D C B A G Y5 Y4 Y3 Y2 Yl 

BCD (See Not. C) (S.e Note D) 
WORD et D C B A G YB Y7 Y6 

o 1 L t L L L L L L L L L 0 L L L L L L H L H 

2 3 L L L L H L L L L L H 1 L L L 'L H L H L L 

4 5 L L L H L L L 'L L H L 2 L L L H L L L H H 

6 7 L L L H H L L L L H H 3 L L L H H L L H L 

B 9 L L H L L L L L H L L 4 L L H L L L L H H 

10 11 L H L L L L L L H L H 5 L L H L H L L H L 

12 13 L H L L H L L L H H L 6 L L H H L L L L H 

14 15 L H L H L L L L H H H 7 L l H H H L L L L 

16 17 L H L H H L L H L L L 8 L H' L L L L L L H 

1819 L H H L L L L H L L H 9 L H L L H L L L L 

2021 H L L L L L L H L H L 0 H L L l L L L L L 

22 23 H L L L H L L H L H H 1 H L L L H L H L L 

24 25 H L L' H L L L H H L L 2 H L L H L L H L L 

26 27 H L L H H L L H H L H 3 H L L H H L L H H 

2829 H i. H L L L· L H H H L 4 H L H l L L L H H 

30 31 H H L L L L L H H H H 5 H L H L H L L H L 

32 33 H H L L H L H L L L l 6 H L H H L L L H L 

34 35 H H L H L l H l l L H 7 H L H H ft, L L L H 

36 37 H H l H H L H l L H L 8 H H L L L L L L H 

3839 H H H L L L H L L H H 9 H H L L H L L L L 

ANY X X X X X H Z i z z z ANY X X X X X H Z Z Z 

H == High Level, L = l-ow Level, H = High Level, L = Low Level, 

X = Don't Care, Z = High Impedance X = Don't Care, Z = High Impedance 

Notes: 

6-BIT CONVERTER 

LSD MSD 
~r,----~--~ 

DC. B 

1 
6,BIT BINARY OUTPUT 

BCD 9's 
COMPLEMENT CONVERTER 

BCD 

BCD 9'S COMPLEMENT 

(A) Input'conditions other than those shown produce highs at outputs Yl through Y5. 

(B) Outputs Y6, Y7, and YB are not used for BCD-to-binary conversion, 

(C) Input conditions other than those shown produce highs at outputs YB, Y7, and YB. 

(D) Outputs Ylthrough Y5 are not u,ed for BCD 9', or BCD 10', complement conversion, 

BCD 10', 
COMPLEMENT CONVERTER 

BCD 

5V 0 

,To Te Te T~ 

BCD 10'S COMPLEMENT 

tWhetl these devices are used as complement converters. input E is used as a mode control. With this input low, the BCD 9's complement i$ gen~ 
.rated; when it is high, the BCD 10', complement i, generated. 

3·158 



~, Proprietary DM8898,99 

Truth Tables (Continued) 

BINARY·TO·BCO CONVERTER 

INPUTS OUTPUTS 
BINARY 
WORDS BINARV SELECT ENABLE 

E D C B A G va V7 V6 V5 Y4 Y3 V2 VI 

01 L L L L L L H H L L L L L L 

2 3 L L L L H L H H L L L L L H 

4 5 L L L H L L H H L L L L H L 

6 7 L L L H H L H H L' L L L H H 

89 L L H L L L H H L L L H L L 

10 11 L L H L H L H H L L H L L L 

12 13 L L H H L L H H L L H L L H 

14 15 L L H H H L H H L L H L, H L 

16 17 L H L L L L H H L L H L H H 

18 19 L H L L H L H H L L H H L L 

20 21 L H L H L L H H L H L L L L 

22 23 L H L H H L H H L H L L L H 

24 25 L H H L L L H H L H L L H L 

26 27 L H H L H L H H L H L L H H 

28 29 L H H H L L H H L H L H L L 

.30,31 L H H H H L H H L H H L L L 

32 33 H L L L L L H H L H H L L H 

34 35 H L L L H L H H L H H L H L 

36 37 H L L H L L H H L H H L H H 

38 39 H L L H H L H H L H H H L L 

40 41 H L H L L L H H H L L L L L 

42 43 H L Ff L' H L H H H L L L L H 

44 45 H L H H L L H H H L L L H L 

46 47 H L H H H L H H H L L L H H 

48 49 H H L L L L H H H L L H L L 

50 51 H H L L H L H H H L H L L L 

52 53 H H L H L L H H H L H L L H 

54 55 H H L H H L H H H L H L H L 

56 57 H H H L L L H H H L H L H H 

58 59 H H H L H L H H H L H H L L 

60 61 H H H H L L H H H H L L L L 

62 63 H H H H H L H H H H L L L H 

ALL X X X X X H Z Z Z Z Z Z Z Z 

H = High Level, L = Low Level, X = Don't Care, Z ~ High Impedance 

6·BIT CONVERTER 

6-BIT 
BINARV iNPUT 

2' 2' 2' 2' 2' 2' 

1 
B A D A 

---,.......;' 
MSD LSD 

B-BIT BCD OUTPUT 
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~. Additional Devices Max Ratings/Operating Con~itiQns 

2502 72XX/ 9000C 93XX/ 96XX/ 
UNITS RATINGS OTL 

SERIES 82XX SERIES 83XX 86XX 

~aximum Allowable 
8 7 7 

Supply Voltage 
7 7 7 V 

Guaranteed Operating I Mil N/A 4.50 to 5.50 N/A 4.50 to 5.50 V 
Supply Voltage Rang!! I Coml 5 4.75 to 5.25 4.75-5.25 4.75 to 5.25 

'Maximum Input Voltage 5.5 5.5 5.5 5.5 5.5 5.5 V 

Maximum Voltage to Open· 
8 

Collector Outputs . 
7 7 7 7 7 V 

Operating Free·Air I Mil N/A -55 to +125 N/A -55 to +125 
°C 

Temperature Range I Coml o to +75 o to +70 Oto +75 

Storage Temperature Range --65 to +150 °C 

4.ii 



.~' Additional Devices Table of Contents 

'Pagt! 
Pacl<aae 

Device No. Description J N W 
No. 

Mil Coml Mil Coml Mil Coml , 
DM930 Dual 4·rnput Gates with Expanders 4·1 • • N/A 
DM932 Dual 4·lnput Buffers with,Expander~ 4·1 • • N/A 
DM933 Dual 4·lnput Extenders 4·1 • .. N/A 
DM935 Hex Inverters 4·1 .. • .N/A 
DM936 H ex Inverters 4·1 • • N/A 
DM937 Hex Inverters 4·1 • • N/A 
DM944 Dual ~·Input Power Gates With Expanders 4·1 .. • N/A 
DM945 R·S Flip·Flops 4·1 .. • N/A 
DM946 Quad 2·lnput Gates 4·1 • .. N/A 
DM948 R:S Flip'Flops 4·1 • • NiA 
DM949 Quad 2·lnput Gates 4·1 • • N/A 
DM957 Quad 2'lnput 8uffers 4·1 • • N/A 

r 
DM958 Quad 2·lnput Power Gates 4·1 • • N/A 
OM961 Dual 4·lnput Gates with Expanders 4·1 • • N/A 
DM962 Triple 3·lnput Gates 4·1 • • N/A 
DM963 Triple 3·lnput Gates 4·1 • • N/A 
DM1800 Dual 5·lnput Gates 4·1 • • N/A 
DM1801 Dual 5·lnput Gates 4·1 • • N/A 
DM2502/DM25'02C Successive Approx imation Registers 4·6 • • • • • 
DM2503/DM2503C Successive Approx imation Registers 4·6 • • • • • 
DM2504/DM2504C Successive Approximation Registers 4·6 • • • (F) (F) 

DM7280/DM8280 Presettable Decade Counters 4·11 • • • • • 
DM7281/DM82,81 Presettable Binary Counters 4·11 • • • • • 
DM7288/DM8288 Presettable Divide·by·12 Counters 4·11 • • • • • 
DM7290/DM8290 Presettable .Decade Counters 4·11 • • • • • • 
DM7291/DM8291 Prese.ttable Binary Counters 4·11 • • • • • • 
DM9002C Quad 2·lnput NAND Gates 4·15 • • N/A 

DM9003C. Triple 3·lnput NAND Gates 4·15 • • N/A 

DM9004C Dual 4·lnput NAND Gates 4·15 • • N/A 

DM9005C Expandable Dual 2·lnput AND·OR·INVERT 4·15 • • N/A 

Gates 
DM9006C ·OuaI4·lnput Expanders" 

". 
4·15 • • N/A 

DM9008C Expandable 4·Wide AND-OR·INVERT Gates 4·15 • • N/A 

DM9009C Dual4·lnput NAND Buffers 4·15 • .' N/A 

,DM9012C Quad 2·lnput NAND Gates with Open· . 4·15 • '. N/A 

Collector Outputs .' 

DM9016C Hex Inverters 4·15 • .. N/A 

DM9024/DM8024 Dual J-K Flip·Flops with Preset and Clear 4·17 • II • • • • 
DM9093 Dual J- K Flip·Flops 4·1 • • N/A 

DM9094 Dual J- K FI ip·Flops 4·1 • • N/A 

DM9097 Dual J·K Flip·Flops 4·1 • • N/A 

DM9099 I Dual J. K Flip·Flops 4·1 • • N/A 

DM9300/DMB300 4·Bit Parallel·Access Shift Registers 4·19 • • • • • • 
DM9301/0M8301 1 of 10 Decoders 4·22 • • • • • 
DM9309/DM8309 Dual 4·i:.ine to l·Line Data Selectors/ 4·24 • • .. • • 

. Multiplexers 
DM9310/PM8310 'Synchronous 4·Bit Decade Counters 4·27 • • • • • 
DM9311/DM8311 4·Line to 16·Line Decoders/Demultiplexers 4·33 • • • IF) (F) 

DM9312/DM8312 8·Line to ,1·Line Data Selectors/Multiplexers 4·24 • • • • • 
DM9316/DM8316 Synchronous 4·Bit Binary Counters 4·27 • • • • • 
DM9318/DM8318 Priority E.ncoders 4·36 • • • • • 
DM932J/DM8322 Quad 2·Line to l·Line Data Selectors/ 4·38 • • • • • 

Multiplexers 
DM9334/DM8334 8·8it Addressable Latches 4-40' • it • • • • 
DM9601/DM8601 Retriggerabte One Shots 4-43 • • :. • • • 
DM9602/DM8602 Dual Retriggerable, Resettabte, One Shots 4·46 • • • • • • 

4·JJJ 





~,Additional Devices 

General Description 

The NationalSemiconductor family of DTL is a complete 
line of compatible monolithic integrated circuits designed 
tei operate at medium speed with medium power dis
sipation and high fan-out. The DTL family is available 
in 14-pin ~poxy B ~r cerarrii~ dual-in-line,packag~s for 
operatIOn over the 0 C to +.75 C t"mperature range. 

The DTL Iline is, composed of a variety of NAND gates 
. that allow complete' design flexibility. The ~ates'are 

available with either 6k pull-up resistors for lew power 
dissipation; or 2k pull-Up resistors for increased speed. 
The gate outputs can be wired together to achieve the 
wired·Of! function. 

The NAND gates are complemented with the DM93~ 
and DM957 buffers which provide higher fan-out; the 
DM944 and DM958 power gates which have an open 
collector, and the DM933 extender which allows in-

_ creased fan·in for both buffers and DM930 and DM961 
gates. 

The flip-flops in this family are of th,e direct coupled 
master-slave type, with direct clear and direct set lines. 
The' dual flip-flops include ones with either common 
or separate clocks. 

The DM945 and DM948 are R-S flip-flops which can be 
externally cross coupled to perform in the JK mode. 
They are of the master-slave 'Wpe with output buffers .. 
to provide isolation from the output load. These flip
flops feature both asynchronous set and clear lines. 
The DM945 has' a 6k pull-up resistor and the DM948 
has a 2k pull-up resistor. ' ' 

Truth Tables 

DM930 Series 

DTL Circuits 

The DM9093 and DM9094 are dual, JK flip.-flops of the 
,DM945 and DM948 variety respectively., Both flip-flops 
have separate clocks and no asy.nchronous clear lines. 

, The DM9097 and DM9099 are dual JK fl ip-ftops of the 
DM948 and DM945 variety respectively. Both flip-flops 

"halle common clocks and both' asynchronous set and 
clear lines. 

The DM930 series is directly compatibl~ with the TTL 
devices'manufactured by National and can be used in 
conjunction with them in those portio~s, of a system 
where speed is not the main consideration. 

Features 

• NAND Gates 
DM930, DM961 dual four input gates with 
expanders 
DM935, DM936, DM937 - he~ inverters 
DM946, DM949 - quad two input gates 
DM962, DM963 - triple three input gates 
DM 1800;,DM 1801- dual five input gates 

• Buffers/Extenders 
DM932 . dual four input buffer with expander 
DM933 - dual four input extender 
DM944 - dual four input power gate with expander 
DM957' - quad two input buffer 
DM958 - quad two input power gate 

• Flip-Flops 
DM945, DM948 - R5 flip-flops 
DM9093, DM9094, Di'v1909i, DM9099 - dual JK 
flip-flops 

, 
SYNCHRONOUS TRUTH TABLE ASYNCHRONOUS TRUTH TABLE JK 'TRUTH TABLE 

tn t n + 1 50 

51 52 Cl C2 a Pin 10 

Pin 3 Pin 4 Pin 12 Pin 11 'Pin 6 
H 

L X L"' X Qn' L 

L X X L an H 

X L L x an L 

X L x L an 
L x H H L 

X L H H L 

H H L X H 

H H X L H 

H H H H .. 
* - Indeterminate State 

X - Don't Care 

4-1 

Co a a 
~in 5 Pin 6 Pin 9 

'H 'NC NC 

H H L 

L L H 

L H H 

tn t n + 1 

51 Cl a 
Pin 3 Pin 12 Pin 6 

L L an 
H L H 

L H L 

H H On 

(Connect 52 to Q, C2 to Q) Asynchro
nous' inputs, direct set (SD) and direct 
clear (CD), override the synchronous 
inpu,ts, and are independent of all other 
inputs. 
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Connection and logic Diagrams 

10 -'r--1'-----' 
12 --IL.--1~"'" 

13 

11-t==~.:.-_...I 

13 

930{J), (N); 932{J), (N);' 
944{J), (N); 961{J), (N); 

1800{Jl. (N); 1801{J), (N) 

)0--+-12 

10-1---1 
11 

9621Jl. IN); 963{J), IN) 

10-11----.... 

li:36;=~ 
11-1-::.1_..JL::....;~:.I 

945(J), IN); 948{J), I~) 

11 -I--"f ;~---t-l0 

13 -1--~--1 ;.c>--t-..,12 

935{J), (N); 936{J), IN); 
, 9371J), (fII) 

-+ __ LI~IIO---+-

-I 
-_+_~IL~'JO-'--t-l0 --/' 

12 -II---r-")C'>---il-ll 
13 I I 

957{J), IN); 9581J), IN) 

10-11----, 

11-1----1 
13-1--01 
12-1----1 

t--t-6 ' 

9093{J), IN); 9094{J), (N) 
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DM930 Series 

10 

12 

13 

I " I 

-' J ) 

~, 
I -

,,' 

I '\.' 

94SIJ), (N); 949{J), (N) 

\ 
11 

10-_ ..... _-' 
12-L-r--., )--+-11 

13--t~ ...... 

933{J), IN) 

10 -IHi---., 

11-+~1-I 1--1-8, 

12-+~1-I , 9 

9097{J), (N); 9099(J), (N) 



~I;\dditi()nal. Devices DM930 Serie.s 

ElectricalCharacterj~tjcs (Vee = 5.0V) 

DM930, DM93S, DM936, DM937, DM9:'I6 
DM949, DM961 , DM962, DM963, DM1800, DM1801 

PARAMETER CONDITIONS 
O°C 2SoC 7SoC UNITS 

.- " MIN 'MAX MIN' MAX MIN MAX 

ICEX Output Leakage Current' 
VI = 0, Vo = 5V 

2k Gates 100 

6k Gates 100 
p.A 

-
V9H High Level Outpu1 Voltage(1) VIL = Max, 10H = Max 2;6 2.6 2.5 V· 

VOL Low Level Output Voltage VI = VIH' 10L = Max 0.45 0.45 0.50 Y 

IIH '\:iigh Level I~put Current (1) VI = VR 5 5 10 p.A 

I,,:. Low Level I nput Current VI = VF ~1.40 -1.40 -1.33 mA 

los Short Circuit Output Current 2k Gates -1.85 -,3 .. 90 
VI =0 mA 

6k Gates 1.30 -cQ.61 -1.30 ,-1.25 

ICCl Supply Current Vee = 5V, VI = V R 2k Gates 5.9 

6k Gates 
mA 

4 

ICC2 Supply Current Vee =8V, VI =0 4 mA 

tPLH . Propagation Delay Time, 
CL = 30 pI', RL = 3.9 kn 

2k Gates 15 60 

Low·to·High Level Output 6k Gates 25 80 
ns 

tPtlL Propagation Delay Time, 
CL = 50 pF, RL = 400n 

2k Gates 10 30 

High-to-Low Level Output 6k Gates 10 30 
ns 

Notes, 
(1) Applies to all gates except DM935. 

, 

Test Conditions 
. 

GATES 

VIH VIL VR VF VCEX 
(6k) (2k) (6k) (2k) 

TEMP. 10L 10L 10H 10H 
VOLTS VOLTS VOLTS VOLTS VOLTS 

(rnA) (rnA) (rnA) (rnA) 

O°C 2.0 1.2 4.0 0.45 - 12.0 11.0 -0.12 -0.5. 

+25°C 1.9 1.1 4.0 0.45 5.0 12.0 11.0 -0.12 -0.5 

+75°C 1.8 0.95 4.0 0.50 -. 11.4 10.4 -0."2 -0.5 \ 

'~ . .. 

,. 
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.~ Additional Devices 
I DM930 Series. 

Electrical Characteristics (Vee = 5.0V) 

DM932, DM933, DM944, DM957, DM958 

PARAMETER . CONDITIONS o°c 2SOC 7SoC UNITS 

MIN MAX MIN MAX MIN MAX 

Vil Low Level Input Voltage IlL:;: I FO 933 0.75 0.90 0.68 0.82 .0.60 0.75 V 

ICEX Output Leakage Current 
V, =.o,Vo = 5V 

932.957 ,100 
p.A 

944.958 25 100 200 

VOH High Level Output Voltage V, = V,L. IOH = Max 932.957. 2.6 2.6 2.5 V 

VOL Low Level Output Voltage 
VI = V 1H . IOL = Max 

All Except 

933 
0.45 0.45 0.50 V 

-High Level Input Current 933 5 5 10 IIH 
V, = V R 

Others 5 5 10 
p.A 

III Low Levell nput Current· 
V, = V F 

All Except 

933 
-1.40 -1.40 -1.33 mA 

los Short Circuit Output Current V, = 0 932 .. 957 -16 -16 -14 mA 

ICC! Supply Curren't 932 30.0 

944 22.5 
mA Vee = 5V. V, = VR 

957 60.0 

958 4.5 

ICC2 Supply Current 
Vee. =8V, V, =0 

All Except 

933 
4 mA 

tPlH Pr.opagation Delay Time, CL =500 pF, RL = 510n 932,957 25 80 

CL = 20 pF, RL - 510n 15 50 
ns 

Low-to-High Level Output 944,958 

·IpHl Propagation Delay Time, CL = 500 pF, RL = 150n 932,957 15 40 

'High-to-Low Level Output CL = 100 pF, RL -150n 944,958 10 35 
ns 

-

.. 

Test Conditions 

BUFFERS/EXTENDERS 

932 944 932 

TEMP. VIH VIL VR VF VCEX JFO 957 958 957 
VOLTS VOLTS VOLTS VOLTS VOLTS mA 10l 10l 10H 

(mA) (rnA) (mA) 

o°c 2.0 1.2 4.0 0.45 - -2 36 40 -2.0 

+25°C 1.9 1.1 4.0 0.45 5.0 -2 36 40 -2.5 

+75°C 1.8 0.95 4.0 0.50 - -2 34 . 36 -3.0 

. 
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~ Additional Devices DM930 Series 

EIeCtrieal Characteristics (Vee = 5.0V) 
\ 

OM94S. OM948. OM9093. OM9094 . 
OM9097. OM9099 

PARAMETER CONDITIONS bOc 2Soc ,1SoC ,UNITS 

MIN MAX MIN MAX MIN MAX 

Icex Output Leakage Current V, =0. Va = SV 945; 948 100 ~A 

VOH High Level Output Voltage Data 945.948 i6 2,6 2.& 

VI :=V 1L Set, Reset 945.948 2,6 2,S 2,6 
V 

IOH = Max 
All 

9093.9094 
2.6 2,6 2,5 

9097,9099 

VOL Low Lev~1 Output'Voltage VI =VIH,lo"L -=Max All 0.45 0,45 0.50, V 

IIH High Level Input"Current Data 945,948 5,0 5.0 10,0 

Set, Reset 945,948 5,0 5,0 10,0 

945,948 30 30 40 

Clock 9093,9094 20 20 30 

VI = VR 9097,9099 40 40, 60 ~A 

Clear 9097,9099 10 10 20 

All Except Clocks, 
, 9093,9094 

and Direct Clear 5,0 5.0 10,0 

on 9097, 9099 
9097; 9099 

IlL Low Level Input Current Data All -0,95 -0,95 -0,90 

Set. Reset 945,948 -2:8 -2,8' -2,67 
> 

Direct Set. 
9093,9094 

-2,8 -2.8 -2,~7 
9097,9099 I 

VI = VF 945 2,8 2,8 '2,66 
rnA 

Clock 948,9093 
-2,8 -2,8 267 

9094 

Clock, Direct 
9097,9099 

Clear 
-5,6 -5,6 5.34 

lOS Short Circuit Output Current 
VI =0 

2k -1.77 -4.2 -1.77 -4,2 -1.60 4,0 
rnA 

6k -0.59 1,41 -0,59 -1.41 0,55 1.38 

ICCI Supply Current 945 14 

948 17 
Vee = 5V (Inputs Open) rnA 

9093,9099 28 
, 9094,9097 34 

ICC2 Supply CUtTent 945 18 

Vee =8V, V, =0 
948 23 

rnA 
9093,9099 36 

9094,9097 45 

tpLH Propagation Delay Time! 
CL = 30 pF, R L = 2 k\1 

2k. 25 75 

Low-to-High Level Output 25 100 
ns 

6k 

tpHL Propagation Delay Time, 
CL = 50 pF, Rc =330\1 15 55 

High-to-Low Level Output 
ns 

Test Conditions FLIP-FLOPS 

945 948 ,945 948 945 ' 948 
9093 9094 '9093 9094 9093, 9094 

TEMP. VIH VIL VA VF VCEX 9099 9097 9099 9097 9099 9097 
VOLTS VOLTS VOLTS VOLTS VOLTS (Sk) (2k) (6kl (2k) (6k) (2k) 

VCPTH VCPTH 10L IOL IQH 10H 
(VOLTS) (VOLTS) (mAl- (mA) (mA) (mAl 

O°C 2,0 1,2 4,0 0.45 - 1.15 ' 1,30 16,8 15.4 -0,12 -0,5" 

+25°C 1.9 '1.1 4.0 0.45 5,0 0,95 1.15 16,8 15.4 -0,12 -0,5 
+75°C 1.8 0,95 4,0 0,50 - 0,65 0.85 16.0 14,6 ' -0,12 -0.5 

I I I I 
>2.5V 

I, 
I r '>2.5V 

I I 

~ I I I 
I I I I ., 

- I J VCPTH I I I I I I I 
OV I I 

OV ' I I 
I I I I 

PRESET TEST PRESET ' TEST 
REMOVED REMOVED 

I 

CPa ~b 
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~ Additional Devices DM2502,03,94 

Successive Approximation, Registers 

General Description , 
DM2503' and DM2504 operate over -55°C to +125°C; , The DM2502, DM2503 and DM2504 are 8-bit and 12-bit 

TTL registers' designed for use in successive approxima- the DM2502C, DM2503C and DM2504C operate over 
tion AID converters_ These devices contain 'all the logic O°C to +70°C. 
and control circuits necessary (in combination with a 
D/A converter) to perform successive approximation 
analog-to·digital conversions. 

The DM2502 has 8 bits with serial capability and is not 
Features 

expandable. • Complete logic for successive approximation AID 
converters 

, The DM2503 has 8 bits and is expandable without serial • 8-bit and 12-bit registers 
capability. • Capable of short cycle or expanded operation 

• Continuous or start-stop operation 
The DM2504 has 12 bits with serial capability and 
expandability. • Compatible with D/A converters using any logic code 

• Active low or active high logic outputs 

All three devices are available in ceramic DIP, ceramic • Use as ,general purpose ,serial-to-parallel converter or 
flatpak, and molded Epoxy-S DIPs. The DM2502, ring counter 

Connection Diagrams 

r 07 07 06 as o. ~ c. Till NC all 010 09 08 Q7 06 NC S- c. 

16 15 
" 

13 ' 12 11 10 9 24 23 ." 21 20 19 I. 17 16 15 I. 13 , 

r-- .... 
~ l-

I ,2 3 • 5 6 7 

Gl: 
1 2 3 • 5 6 7 • 9 10 1'...1,12 

(OM2So2) Dcc 00 01 Q2 OJ 0 E DO Occ aD 01 02 03 04 05 NC 
DO 

o .GNO 

IDM2S0J) 
E 

2502(JI, (WI; 2502C(JI. (NI. (WI; 2504(JI. (FI; 2504C(JI, (NI. (FI 
2503(JI, (WI; 2503C(JI. (NI, (WI 

Truth Table 

TIME INPUTS OUTPUTS(I) 

t. 0 S E(2) 00(3) 07 06 05 04 03 02 01 00 Occ 

0 x L L X X X x x x x x x X 

1 07 H L X L H H H H H H H H 

2 06 H L 07 D7 L H H Ii H H H H 

3 D5 H L D6 D7 D6 L H H H H H H 

4 D4 H L D5 D7 D6 05 L H H H H H 

5 D3 Ii L D4 D7 D6 D5 D4 L H Ii H H 

6 D2 H L D3 D7 D6 D5 D4 03 L H H H 

7 Dl H L D2 D7 D6 D5 D4 D3 D2 L H H 

8 DO H L Dl D7 D6 D5 D4 D3 D2 Dl L H 
g X H L DO D7 D6 , D5 D4 D3 D2 Dl DO L 

10 X X L X D7 D6, D5 D4 D3 in Dl DO L 

X X H X H NC NC NC NC NC NC NC NC 

Notes 
H 

(11 
= High Level 

Truth table for DM2504 is extended to include 12 outputs. 
L = Low Level 

(21 Truth table for DM2502 does not include E column or last line 
X = Don't Care 

in trutry table snown. 
NC = No Change 

(31 Truth table for DM2503 does not include DO column. 
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~ Additional Devices DM2502.03.04 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise note<li 

DM25 

PARAMETER CONDITIONS 02,02C 03,03C 'o4,o4C UNITS 

MIN TYPll) MAX MIN TYP(1) MAX MIN TYP(1) MAX 

V'H High Level Input Voltage 2 2 2 V 

V'L Low Level Input Voltage 0.8 0.8 0.8 V 

V, Input Clamp Voltage Vee"" Min,'I] "" -12 rnA -1.5 -1.5 -1.5 V 

10H High Level Output Current -480 --480 --480 MA 

VoH' High Level Output Voltage Vee == Min, V 1H 2V 
2.4 

V'L = 0.8V, 10H = -'480MA 
3.6 2.4 3.6 2.4 3.6 V 

10L Lo<uy Level Output Current 9.6 9.6 9.6 mA 

VOL Low Level Output Voltage Vee ,= Min, V 1H :=. 2V 
0.2 0.4 0.2 0.4 0.2 0.4 V 

V1L :.a,8V; IOl = 9.6 rnA 

I, 1 nput Current at 
Vee"" Max, VI := 5,5V 

Maximum Input Voltage 
1 1 1 mA 

I'H High Level Input Current Vee'" Max CP Input 6 40 6 40 6 40 
V, = 2.4V 0, E, S Inputs 12 80 12 80 12 80 

J1A 

I'L Low Level Input Current Vee'" Max CP, S Inputs --1.0 --1.6 -1.0 -1.6 ~1.0 -1.6 
mA 

V, = 0.4V 0, E Inputs -2.0 3.2 2.0 3.2 2.0 3.2 

los Short Circuit Output 
Vee = Maxl2) -10 -20 -45 

Current 
-10 -20 -45 '-10 -20 -45 mA 

Icc Supply Current Military 65 85 60 80 90 110 
Vee'" Max mA 

Commercial 65 95 60 90 90 124 

Notes 
111 All typical values are at Vee = 5V, TA = 2Soe. 

12) Not more than one output should be ,sh?rted at a time. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM25 

PARAMETER FROM TO CONDITIONS 02,02e 03,03C 04,04C UNITS 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 15 21 15 21 15 21 MHz 

tPLH Propagation !?elay Time, 

Low"to·High Level Output 
10 26 38 10 26. 38 10 26 38 ns 

CP Output 
tPHL Propagation Delay Time, 

CL =15pF 10 18 28 10 18 28 10 18 28 ns 
High-to-Low Level Output 

RL =400n 
tpLH Propagation Delay Time, 

071Ql11 N/A 13 19 13 19 ns 
Low-to-High Level Output 

E CPHigh 
tPHL Propagation Delay Time, SLow N/A 16 24 16 24 ns 

High-ta-Low Level Output 

'W Width of Low Level 42 30 42 30 42 30 
ns 

Clock Pulse High Level 24 17 24 17 24 17 

tSETUP Setup Time S Input 16 9 16 9 16 9 ns 
o Input 8 4 8 4 8 4 
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, ) 

Application Information 

OPE RATI 0111 

The registers consiSt of a set of master latches that act 
as the control' 'elements in'ihe device' and change state 
on the input clock high-to-Iow transition anI;! a set of 
slave latches that hold the register data and change on 
the input dock low-to-high transition; Externally the ' 
device acts'as a special purpose serial-to-parallel:converter 
that accepts data at the D input of the register and sends 

, the data to .the appropriate shive latch to appear at the 
, register output and the DO output on the DM2502 and 

DM2504_ when the clock goes from low-to-high. There 
are no restrictions, on the data input; it can change' state 
at any time except during a short interval centered about 
the c:lock low-ttl-high transition_ At the same time that 
data enters the register bit the next less significant bit 
register is set to a low'ready for the next iteration. 

The register is reset by holding the S (Start) signal loW' 
during the clock low-to-high transition. The register 
synchronously resets to the state 07 (11) low, and all 
the remaining register outputs high. The ace (Conver
sion Complete) signal is also .set high at this time. The S 

,signal should not be brought back high until after the 
clock low-to-high transition in order to ,guarantee 
correct resetting. After the clock has gone high resetting 
the register, the S signal must be removed. On the next 
clock low-to-high transition the data on the 0 input is 
set into the 07 (11) register bit and the 06 (10) register 
bit is set to a low ready for the next clock cycle. On the 
next clock low-to-high transition data enters the 06 (10) 
register bit and 05 (9) is set to a low. This 'operation is 
repeated for each register bit in turn until the register 
has been filled. When the data goes into 00, the ace 
signal goes low, and the register is inhibited from further 
change u'ntil reset by a Start signal. 

The DM2502, DM2503 and DM2504 have a specially 
tailored two-phase clock generator to provide non
overlapping two-phase clock pulses (i.e., the clock 

,waveforms intersect below the thresholds of the gates 
they drive). Thus, even at very slow dV fdt rates at the 
clock input (such as from relatively weak comparator 
outputs)" improper logic operation will not result. 

lOGIC CODES 

All three registers can be operated with various logic 
codes_ Two's complement code ,is used by offsetting the 
comparator 1 f2 full range + 1/2 lSB and using the' 
complement of the MSB (07 or all) with a binary Of A 
converter. Offset binary is 'used in th,e same manner but 
with the MSB (07 or 011). BCD Of A converters can be 
used with the addition,of illegal code suppression logic. 

ACTIVE HIGH OR ACTIVE lOW lOGIC 

The register can be used with either Of A con'verters that 
requini a low voltage level to turn on, or Of A converters 
that require a high voltage level to turn the switch on. If 
Of A converters are used which turn on with a low logic 
level, the resulting digital output from the' register is 
active low. That is, a logic "1" is represented as a low 
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voltage level. If Df A converters are, used that turn on 
with a high logic level then the digital output· is active 
high;,a logic "1" is represented as a high'voltage level. 

EXPANDED OPERATION 

An 'active low enable input, E, on the DM2503 and 
DM2504 allows registers to be connected together to 
form a' longer register' by connecting the clock, D, and S 
inputs in parallel and connecting the ace output of one 
register to' the E input of the next less significant 
register. When the start signal resets the' register, the E 
signal goes high, 'forcing the 07 (11) bit high and 
inhibiting the register from accepting data until the 
previous register is full and its ace goes low_ If only 
one register is used the E input should be held at a low 
logic level. 

SHORT CYCLE 

If all bits are not required, the register may be truncated 
and conversi.on time saved by using a register outpu't 
going low rather than the ace signal to indicate the end 
of conve.rsion. ,If the register is truncated and operated 
in the continuous conversion mode, a lock-up condition 
may occur on power turn-on: This condition can be 
avoided by making the start input the OR function of 
Dec and the appropriate register Otltput_ 

COMPARATOR BIAS 

To minimize the digital error below ±1/2 lSB, the 
comparator must be biased. If a Of A converter is used 
which requires a low voltage level to turn on, the 
comparator, should be biased +lf2 lSB. If the Of A 
converter requires a high logic level to turn on, the 
comparator must be biased -1 f2 lSB. 

Definition of Terms (See Timing Diagram) 

CP: The clock input of the register. 

0: The serial data input of the register. 

DO: The serial data out. (The 0 input delayed one bit)_ 

E: The register enable_ This input is usedto expand the 
length of the register and when high f9rces the Q7 (11) 
register output high and inhibits conversion. When not 
used for ex'pansion'the enable is held at a low logic level 
(ground). 

0i i = 7 (11) to 0: The outputs of the register. ' 
Gee: The conversion' complete output_ This outpu.t 
remains high during a conversion and goes low when a 
conversion is com~lete_ 
07 (11): The true output of the MSB of the register. 
Q7 (11): The complement output of the MSB of the 
register. 
S: The start input_ If the start input is held low for at 
least a clock period the register win be reset to 07 (11) 
low and all the remaining outputs high. A start pulse that 
is low for a shorter period of time can be used if'it 
meets the set-up time requirements of the S input. 
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Logic Diagram 
DO 

(DM250Z, 
DM2504) Q7 

Cp~2 
~" 

.,----'===:tir----' 

Timing Diagram 

OUTPUTS 

mr:=J 
o.r:=J 
Q5L:::J 

o'L:::J 
03r=J 
01r=J 
OIr=J 
oor::::J 
occr=J 

06 

OO~ ____ ~ ____ ~ __ ~ 

Switching Time Waveforms 
AT LEAST 

n7 (11) 

as (10) -----------+---LfUU 

00 
[OM".'.OM2504I ___________ _ 

~~:~~ t- - - - n~ - - - ~ 
I I 
I I 
I I 
I I 

02,03 

ts{D) MIN 

MIN 

1.5V 

1.5V 

, f ----\ ----1.5V (OM2503,OM25n4' ______________ --' T .... _____ -:-__________ _ 

H'PLHIEl MAX' B 'pHLIEI MAX 

~ %\\\\-0.7(11) 1.5V 
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DM2502.03.04 

00 

Wi\VEFORMS INPUTS 

Must be steady ... May change from 
H to l .. May change fmm 
l to H 

'1/IJ!I!!f/J. Don't care: any 
change permitted 

ENABLE TO 07 (11) 
CP= H 
S=L 

OUTPUTS 

Will be steady 

Will be changing 
from H to l 

Will be :changing 
from.LtoH' 

Changing: state 
unknown 
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Typical Applications 

ACTIVE HIGH 

CLOCK CP 

n7 06 05 0:4 03 02 III 00 

O/A CONVERTER 

J1Jl.JU 

PARAllEL 
OUTPUT 

BCD ILLEGAL CODE SUPPRESSION 

ClOCK 

ACTIVE LOW 

OD 
OM2S02 

lie, 
Q7 06 05 114 OJ 02 Q1 0.0 

O/A CONVERTER 

HIGH SPEED 12-BIT AID CONVERTER 

5V 

.,t i' lSB 

~ 

DM2504 
SAR 

--:. ± ~~ lN91' 

V1N L 
OVTO 10V 
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General Description 

These high-speed counters consist of four dc-coupled, 
master,slave flip-flops which are internally inteTconnected 
to provide divide-by-two, divide-by-four, divide-by-five, 
divide-by-six, divide-by-eight, divide-by-ten, divide-by
twelve, or divide-by-sixteen operations_ The counters are 
fully programmable; that is, the outputs may be preset 
to any number by placing a low logic level on the 
count/load input and entering the desired number at the 
data inputs_ Transfer of information to the outputs 
occurs on the negative-going edge of the clock pulse_ 
These counters also feature a direct clear which, when
placed at a low logic level, sets all outputs low regardless 
of the conditions on the clocks. 

Typical Count Configurations 
DM7280/DM8280, DM7290/DM8290 

The output of flip-flop A is not internally connected to 
the succeeding flip·flops; therefore, the count may be 
operated in three independent modes: 

1_ When used as a binary-coded decimal decade 
counter, the clock-2 inputmust~be .externally 
connected to the OA output. The clock,1 input, 
receives the incoming count, and a count sequence 
is obtained in accordance with the BCD count 
sequence truth table. 

2. If a symmetrical divide-by-ten count is desired for 
frequency synthesizers (or other applications re
quiring division of a binary count by a power of 
ten), the 0 0 output must be externally connected 
to the clock-1 input. The input count is then 
applied at the clock·2 input and a divide-by-ten 
square wave is obtained at output OA in accordance 
with the bi-quinary truth table. 

3. For operation as a divide-by-two counter and a 
divide-by-five counter, no external interconnections 
are required. Flip-flop A is used as a binary element 
for the divide-by-two function. The clock-2 -input 
is used to obtain binary divide-by-five operation at 
the 0B, OC, and OD outputs. In this mode, the two 
counters operate independently·; however, ai"l four 
flip-flops are loaded and cleared simultaneously. 

DM7281/DM8281, DM7291!DM8291 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops, therefore the counter rnay be 

Connection Diagram 
Vee CLEAR 

, f'4 13 12 

DM7210M8280,81,88 ,90 ,91 

Presettable Counters 
operated in two in~ependent modes: 

1. When used as a high-speed 4-bit ripple-through 
counter, output OA must be externally connected 
to the clock-2 input. The input count pulses are 
applied to the clock-1 input. Simultaneous divisions 
by 2, 4,8, and 16 are performed at the,OA' OB, 
Oe, and 0 0 outputs as shown in the truth table 
for the DM7281/8281, DM7291/8291. 

2. When used as a 3-bit ripple-through counter, the 
input count pulses are applied to the clock-2 input. 
Simultaneous frequency divisions by 2, 4, and 8 
are available at the Os, Oe, and 0 0 outputs. 
Independent use ·of flip-flop A is available if the 
load and clear functions coincide with those of the 
3-bit ripple-through counter. 

DM7288!DM8288 

-The 8288 divide-by-twelve counter is a four-bit subsystem 
consisting of divide-by-two and divide-by-six counters in 
a 14-pin package. For divide-by-twelve operation, output 
A is connected externally to the dock-2 input. 

Features 

• Direct replacements Signetics 8280, 8281, 8288, 
8290,8291 

• Pin-for-pin with popular Series 54 counters: 
8280,8290-54176,54196 
8281,8291-54177,54197 

• Fully programmable 

• Independent clear input 

• Performs BCD, bi-quinary, or quinary counting 

• Output OA maintains full fan-out while driving 
clock 2 

TYPE 

7280/8280 

7281/8281 

7288/8288 

7290/8290 

7291/8291 

DATA INPUTS 
~ 
o B 

11 10 

0, 

TYPICAL 

CLOCK FREQUENCY 

CLOCK 1 

50 MHz 

50 MHz 

CLOCK 
1 

0-

CLOCK 2 

25 MHz 

25 MHz 

TYPICAL 

POWER DISSIPATION 

150mW 

150mW 

COUNT} 
LOAD 

C A 
~ 
DATA INPUTS 

CLOCK , 

7280(J), (W); 8280(J), (N), (W); 7281(J), (WI; 82811J), (N), (W); 
7288(J), (W); 8288(J), (N), (W); 7290/8290(J), (N), (WI; 

7291/8291(JI;(NI, (WI 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) ~ . 

DM72/82 l> 
PARAMETER CONDITIONS 80,81 88 90,91 UNITS Q.; 

Q.; 

MIN TYP(1) MAX MIN TYP(1) MAX MIN TYP(1) MAX ~: 

- 15' 
VIH High Level Input Voltage 2 2 2 V 0 

!!!.. 
VIL Low Level Input Voltage I . 0.8 0.8 0.8 V 

C 
VI Input Clamp Voltage Vee ~ Min, I, ~ -12 mA -1.5 -1.5 --1.5 V (I) 

< 
IOH High Level Output Current -800 -800 -800 IlA 

,;, 
(I) 

VOH High Level Output Voltage Vee ~ Min, V ,H ~ 2V 
2.6 

C/I 

2.6 2.6 V 
V'L ~ 0.8V, IOH. ~ -800M A 

IOL Low Level Output Current 16 16 16 mA 

VOL Low Level Output Voltage Vee ~ Min, V ,H ~ 2V 
OA OA' 0.4 V , , , V ,L ~ 0.8V,loL ~ 16 mA 

~. 

II Input Current at Maximum Input Voltage Vee - Max, V, ~ 5.5V 1 1 1 mA 

IIH High Level.l nput Current Count/Load, Data 40 40 40 

! 
N 

Vee ~ Max Clear, Clock 1 80 80 80 

V, ~ 4.5V Clock 2 (8281,8291) 40 N/A 80 
MA 

Clock 2 (Others) 80 80 120 . 
IlL Low Level Input Current Count/Load -1.6 -1.6 ~1.6 

Data -1.2 -1.2 -1.2 
Vee ~ Max 

Clear -3.2 -3.2 "'-2.8 mA 
V, ~ OAV 

Clk 1, Clk 2 (8280, 8290) -3.2 -3.2 -4.8 C 
Clock 2 (Others) -1.6 -1.6 -2A ~ 

los Short Circuit Output COrrent Vee ~ Max(2) -18 -57 -18 -57 -18 -57 mA "-I 
N 
........ 

Icc Supply Current Vee ~ Max 30 45 30 45 30 48 mA C 
~ 
00 
N 

Notes 00 
(1) All typical values are at Vee = 5V, TA = 25°e. 0 
{21 Not more than one output should be shorted at a time. Co 

;..0 

Co 
00 
to 
0 
(0 
;..0 

-------~-------- ---- - --- -- --- ------ ------- ---_ ... _------ _ .. _---- ----------



Switching Characteristics Vee ~ 5V,T A ~ 25°C ~ 
DM72182 

PARAMETER FROM TO CONDITIONS 80,81 88 90,91 UNITS » 
0. 

MIN TVP MAX MIN TVP MAX MIN TVP MAX 0. 
;:;: 

'MAX Maximum Clock 5' Clock 1 OA 35 50 35 50 40 50 MHz ::::I Frequency 

Propagation Delay Time, 
~ 

tpLH 
Clock 1 OA 9 13 9 13 9 13 ns 

Low-ta-High Level Output 0 
a> 

tPHL Propagation Delay Time, 
Clock 1 OA 11 17 11 17 11 17 < ns C=;' High-ta-Low Level Output 

a> 
tPlH Propagation Delay Time, C/I 

Cluck 2 OB 12 18 12 18 12 18 ns 
Low-ta-High Level Output 

·tPHL Propagation Delay Time, 
Clock 2 OB 14 21 14 21 14 21 ns 

High-ta-Low level OutPLl~ 

tpLH Propagation Delay Time, 
Clock 2 Dc 27 41 27 41 24 36 ns 

Low-te-High Level Output 

tpHL Propagation Delay Time, 
Clock 2 Oc 34 51 34 51 - 28 42 ns 

High·ta-Low. Level Output CL " 15 pF 

-!> 
tPLH Propagation Delay Time. 8280,8288,8290 RL "400!l 13 20 13 20 14 21 

Clock 2 0 0 . 54 
ns 

Low-ta-High Level Output 8281,8291 44 66 NIA 36 

w tPHL Propagation Delay Time, 8280, 8288, 8290 17 26 17 26 16 23 
Clock 2 0 0 ns 

High-ta-low Level Output 8281,8291 50 75 NIA 42 63 

tplH Propagation Delay Time, 

Low-ta-High Level Output 
Any Data Input Any Output 19 29 19 29 16 .24 ns 

tpHL Propagation. Delay Time, 

High-to-Low Level Output 
Any Data Input Any Output 31 46 31 46 25 38 ns 

tpLH Propagation Delay Time, 
Load Any Output 29 43 29 43 22 33 ns 0 

Low-to-High Level Output s: 
tpHL Pro"pagation Delay Time, -..J 

Load Any Output 32 48 32 48 24 36 ns N 
High-to-Low Level Output ....... 

tpHL Propagation Delay Time, 0 
Clear Any Output 32 48 32 48 25 37 ns s: High-to-Low level Output . 

CO 
tw Pulse Width Clock 1 14 14 14 N 

Clock 2 28 28 28 CO 
Clear 25 25 25 

ns 0 
Load 20 20 20 Co 

~ 

tHOLD lnput Hold Time High-level Data tW(LOADl tW{LOADl tW{LOAD) 
ns 

Co 
Low-Level Data tW(LOADl tW(LOADl tW(LOADl - CO 

'sETUP Input Setup Time High-Level Data 15 15 10 
(g 

ns 0 
Low-Level Data 20 20 15 (g 

'eNABLE Count Enable Time 25 25 30 ns ~ 

~------- ---- -----



~ Additional Devices 

Truth Tables 
80,90 

DECADE (BCD) 
(See Note A) 

OUTPUT 
COUNT 

Qo Oc aB 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

aA 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H = High Level, L = Low Level 

Notes: 

80,90 
BI-QUINARY (5-2) 

(See Note B) 

OUTPUT 
COUNT 

OA aD Oc 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5. H L L 

6 H L L 

7 H L H 

8 H L H 

9 H H L 

(A) Output QA connected to clock 2 input. 

(8) Output aD connected to clock 1 input. 

Logic Diagrams 
80,90 

aB 
L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

88 
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DM72/DM8280.81,88,90,91 

81,91 
TRUTH TABLE 

(See Note A) 

OUTPUT 
COUNT 

aD ac aB 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

10 H L H 

11 H L H 

12 H H L 

13 H H L 

14 H H H 

15 H H H 

aA 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

81,91 

88 
TRUTH TABLE 

OUTPUT 
COUNT 

aD ac aB 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

10 H L H 

11 H L H 

aA 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 



~ Additional Devices 

General Description 
DM9000C series devices are designed to be used in 
existing systems as replacements for Fairchild 9000-type 
circuits. These DM9000C circuits offer several significant 
advantages OYer 9000 type circuits, some of which are: 

• I nput clamp diodes 

• Output short-circuit current specified to guarantee 
the high"level impedance. 

• Power dissipation of DM9000C circuits is i[1 most 
cases lower than that for the equivalent 9000 trpe. 

DM9000C circuits are characterized for operation over 
the industrial temperature range of O°C to 75°C. 

For new designs, the 54/74 famiiies of TTL circuits 
offer the industry's bro'adest choice of high-performance 
digital circuits. Included are several families of compatible 

Connection Diagrams 
Vee [;1 V1 

A1 a1 V1 A2 a2 Y2 GNU At 81 A1 

C3 

" 

DM9000C Series 

Gates/Inverters 

TTL circuits offering a choice of specific performance 
ranges (see Sections 1 and 2); and are designed to serve 
any application from industrial numerical controllers or 
high-speed computers, to sophisticated high-reliability 
aerospace and defense systems. Series 54/74 pin-far-pin 
equivalents are available for the following SSI types: 

B3 

C2 

DM9000C SERIES 

DM9002C 
DM9003C 
DM9004C 
DM9005C 
DM9006C 
DM9008C 
DM9009C 
DM9012C 
DM9016C 
DMg024C 

A3 Y3 

Y2 GNO 

EOUIVALENTSERIES 74 

DM7400 
DM7410 
DM7420 
DM7450 
DM74H60 
DM74H53 
DM7440 
D!VI7403 . 
DM7404 
DM74109 

Vee 02 C2 NG 82 

At 81 Ne Cl 01 

AZ Y2 

9002CIJ), IN); 9012CIJ), IN) 9003CIJ), IN) 9004CIJ), IN); 9009CIJ), IN) 

AI B1 C1 A1 B1 C2 GND GND 
X'" Outputo! Expandar X "'Output of Explilider 

9005CIJ), IN) 9006CIJ), IN) 9008CIJ), IN) 

Vee A6 Y6 A5 V5 A4 V4 

A1 Yl AZ Yl AJ yJ GND 

9016CIJ), IN) 
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~ Additional Devices DM9000C Series 

Electrical Characteristics over recommended operating free·air temperature range (unless otherwise noted) 

DM90 

OSC 

EXPAND· 
NON~ 

PARAMETER< CONDITIONS 02C,03C EXPAND· 06C,08C 09C 12C UNITS 

04C,16C 
ABLE 

ABLE 
GATE 

GATE 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

V,H High Level Input Voltage I O"C 1<9 L9 1.9 1.9 1.9 1.9 

I 25"C 1.8 LB 1.B 1.8 L8 1.B V 

I 75"C 1.6 L6 1.6 1.6 1.6 1.6 

V,l Low Level Input Voltage 0.85 0.85 0.85 0.85 0.85 0.85 V 

V, Input Clamp Voltage Vee = 4.75V, I, = -12 mA -L5 -1.5 -1.5 -1.5 -1.5 -1.5 V 

IOH High Level Output Current Vee = 4.75V, V'L = 0.85V 
-1.2 -1.2 -1.2 -1.2 -3.6 0.25 mA 

VOH = 5.5V 

VOH High Level Output Voltage Vee = 4.75V IOH ~ --1.2 rnA 2.4 2.4 2.4 2.4 N/A 
V 

V'L = 0.85V I 10H = 3.6mA 2.4 N/A 

IOl Low Level'Output Current 50 50 50 50 100 50 mA 

VOL Low Level Output Voltage Vee = 5.25V IOL '" 16 rnA 0.45 0.45 0.45 0.45 0.45 

V1H "" Min tOl -48 rnA 0.45 
V 

Vee - 4.75V tOl "'- 14.1 rnA 0.45 0.45 0.45 0,45 0.45 

V 1H = Min 10L = 42.3 mA 0.45 

I'H High Level Input Current Vee = 5.25V, V, = 4.5V 

Other Inputs at Ground 
60 90 60 90 120 60 J1A 

I,l Low Level Input Current V, =O.45V 
Vee = 5.25V -L6 -2.4 -1.6 ··2.4 -3.2 -1.6 

Other Inputs 
Vee = 4.75V 

mA 
-1.41 -2.12 -1.41 -2.12 -2.82 -1.41 

at 5.25V 

los Short Circuit Output Current Vee = 5.25V(I) ~18 -55 -20 -70 -20 -70 -40 -100 -20 -70 N/A mA 

ICCH Supply Current, All Outputs 

High 
Vee = 5V 1.7 5.1 3.4 10.2 3.4 1.7 mA 

ICCl Supply Current, All Outputs 
Vee = 5V 6.1 13.6 7.7 17.7 14.6 6.1 mA 

Low 

lIlCCH 6Suppty Current .I 
Additional Supply Current 

when one DM9006C Ex-
N/A Vee = 5V 2.05 

tender is connected to a 
N/A 2.05 N/A N/A mA 

DM9005C Gate in the 

Logical "1" Stine 

lIIcCL Additional .... in the 
N/A 

Logical "0" State 
Vee = 5V 2.54 N/A 2.54 N/A N/A rnA 

tpLH Propagation Delay Time, 
3 13 3 15 3 12 3 15 17 3 45 

low-to-High level Output 
3 

CL = 15 pF, RL = 400" (2)(3) 

Vc~ =5V, TA = 25°C 
ns 

tPHl Propagation Delay Time, 
3 15 3 12 3 15 

High-to-low L'evel Output 
3 14 3 12 2 13 

Notes 
(1) Not more than one output should be shorted at a time and duration of the short-circuit should n,ot exceed one second. 
(2) For testing tPLH of DM90l2C, R L = 4 kn, 

(3) tPLH and tpHL for DM9006C = 4 n. max, additional, a. mea.ured through the OM9005C. 
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~i Additional Devices DM90/DM8024 

Dual J-K Flip-Flops with· Preset and Clear 

Connection Diagram Truth Table 
24 

Vr CLR 2 J2 

Y 
CLK 2 T Q2 02 INPUTS OUTPUTS 

16 15 14 13 12 T1 10 9 PRESET CLEAR CLOCK J K Q Q 

L +.~ L H X X X H L 
H L X X X L H 
L L X X X H* H* 

- ClK H H t L L L H 

~~n 
H H t. H L TOGGLE 

'-¥ H H t L H 00 50 
H H t H H H L 

r-- CLK H H L X X 00 00 

-T H ~ High Level (Steady State), L Low Level (Steady Statel. 
X = Don't Care 
t = Transition from low to high level 

I 00 = The level .of 9 before the indicated input conditions were 

1 2 

)1
3 

Clrl J: 
6 7 

J: 
established. 
TOGG LE: Each output changes to the complement of its previous 

CLR 1 Jl Ql iiI level on each acth{e transition of the cloc-k. 

9024/8024(J), (N), (WI 
*Thlg configuration is nonstable. That is, it will not persist when 
preset and clear inputs return to their-inactive (high) leve,!. 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM90 D!VI80 

PARAMETER CONDITIONS 24 24 UNITS 

MIN MAX MIN MAX 

VIH High Level Input Voltage TA " Min 2.0 1.9 

TA ~ 25'C L7 1.8. V 

T A ~ Max 1.4 1.6 

VIL Low Level Input Voltage 0.9 0.85 V 

VI Input Clamp Voltage Vee ~ Min,l, = -12 mA -1.5 -·1.5 V 

IOH High Level Output Current -1.2 -1.2 mA 

VOH High Level Output Voltage Vee ~ Min, V'H ~ Min 
2.4 2.4 V 

V'L ~ Max, 10H ~ -1.2 mA 

IOL . Low Level Output Current 12.4 14.1 mA 

VOL Low Level Output Voltage 10L ~ 12.4 rnA 0.40 
V'H ~ Min Vee ~ Min 

10L = 14,1 rnA 0.45 V 
V'L ~ Max 

Vee ~ Max IOL~16rnA 0040 0.45 

IIH High Level J, K, J or K 60 60 

Input C~rrent Clock Vee ~ Max, V, ~ 4.5V T A ~ 25°C and 125°C (DM90} 120 120 

Preset Other I nputs at Gnd TA ~ 25°C and 75D C (DM80) 120 120 
J.lA 

Clear 240 240 

IlL LowLevel J, K, J or K -1.6 -1.6 

I nput Current Clock 
Vee ~ Max 

-3.2 -3.2 

Preset -3.2 -3.2 

Clear 
V, ~ 0.40V (DM90) 

-4.8 -4.8 
V, ~ 0.45V (DM801 mA 

J, K, J or K -1.24 -1.41 
, 

Clock 
Other Inputs at4.5V 

-2.48 -2.82 

Preset 
Vee:::: Min 

-2.48 -2.82 

Clear ~3.72 -4.23 

lOS Short Circuit Output Current ~ee = Max(l) -30 -85 -30 -85 mA 

Icc Supply Current Vee = 5V, TA. "25°C(2) 28 28 mA 

Notes , 
(1) Not more than one output should be shorted at a time. and duration of the short circuit should not exceed one second. 
(21 ICC is measured with all outputs open,first with preset at 4.5Vand all other inputs grounded,thenwith clear at 4.5Vand all other inputs grounded. 
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~. Additional Devices DM90/0M8024 

Switching Characteristics Vee =5V;TA =2S0C 

DM90/80 

PARAMETER 
FROM TO 

CONDITIONS 24 UNITS 
(INPUT) (OUTPUT) 

MIN TVP MAX· 

fMAX Maximum Clock Frequency 30 40 MHz 

tpLH Propagation Delay Time, 

Low-to-High Level Output 
a 9 14 

Preset ns· 
tpHL Propagation Delay Time, 

High-to-Low Level Output 
a )8 29 

tpLH Propagation Delay Time, -
9 14 a 

Low-to-High Level Output CL = 15 pF, RL =400n 
Crear ns 

tpHL Propagation Delay Time; a 17 25 
High-to-Low Level Output 

tpLH Propagation Delay Time, 
12 18 

Low-to-High Level Output -
Clock OorO ns 

tpHL Propagation Delay Time, 
19 28 

High-to-Low Level Output 

tw Pulse Width Clock High 20 

Clock Low 20 ns 

Preset or Clear Low 20 

tSETUP Input Setup Time(3) 15t ns 

tHOLD Input Hold Time(3) lOt ns 

Notes 
(3) t The arrow indicates the edge of the clock pulse used for r~ference:' t for the rising edge. 

, 

\ 

" 
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~ Additional Devices 

General Description 
These 4-bit registers feature parallel inputs, parallel 
outputs, JK serial inputs, shift/load control input, and a 
direct overriding clear. The registers have two modes 
of operation: parallel (broadside) load and shift (in 
direction 0A toward 00)-

Parallel loading is accomplished by applying the four 
bits of data and taking the shift/load control input low. 
The'data is loaded into the associated flip-flops, and 
appears at the outputs after the positive transition .of 
the clock input. During loading, serial data flow is 
inhibited. 

Shifting is accomplished synchronously when the shift/ 
load control input Is high. Serial data for this mode is 

. entered at the JK inputs. These inputs permit the first 
stage to perform as a JK, D or T-type flip-flop as shown 
in the truth table. 

Connection Diagram 
OUTPUTS , 

l D. D. Dc 

16 15 14 13 

1 2 3 4 

. CLEAR J R' PO , \ 

DM93lDM8300 

4-Bit Parallel-Access Shift Registers 

These sh ift registers are fully compatible with most 
other TTL and DTJ- families. All 'inputs, including the 
clock, are buffered to . lower the drive requirements to 
one normalized Series 54/74 lo<!d. 

Features 

• Direct replacement for Fairchild 9300 

• Fully buffered inputs 
• Direct overriding clear 
• Synchronous parallel load 
..., Parallel inputs and outputs from each flip-flop 
• Positive edge-triggered clocking 
• J and K inputs to first stage 
• Typical shift frequency-39 MHz 

\ SHIFT! 
Do no CLOCK' LOAD 

12 11 10 9 

r- _. 

5 6 7 

G!; PI P2 P3 , . 
SERIAL INPUTS PARALLEL INPUTS 

9300/8300(JI,(N),(W) 

TriJth Table 

INPUTS OUTPUTS 

CLEAR 
SHIFT/ 

CLOCK 
SERIAL PARALLEL 

°A Os aC 00 aD LOAD .J K PO P1 1'2 P3 

L X X X X .X x x X L L L L H 

H L t X X a b c d a b c d d 
H H L X X X X X X °AO °BO °eO 000 000 
H H t L H X X X X °AO °AO °Bn °en Cen 
H H t L L X X X X L °An °Sn °Cn OCn 
H H t H H X X X X H °An °Bn °Cn Cen 
H H t H L X' X X X OAn °An °Bn °Bn Cen 

H = High Level (Steady Statel 
L = Low Level (Staady.State) 
X = Don't Care , 

t = Transition from low-to-high level . 
a, b, c, d = The level of steady state input at PO, PI, P2, or P3, respectively, 
OAO, 0SO, OCO, 000 = The level of OA, 0a, 0c or 00, respectively, before the indicated steady state input 
conditions were established. ~ 

0An, OBn, 0Cn = The level of OA, Os or bC, respectively, before the most recent t transition of the clock, 
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~ Additional Devices DM93/DM8300 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 

PARAMETER CONDITIONS 00 UNITS 
\ 

MIN TYP(1) . MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, I, =-12 mA -1.5 ·V 

10H High Level Output Current 
, -800 pA' 

VOH High Level Output Voltage Vee ='Min, V'H = 2V 
2.4 V 

V'L = 0.8V, 10H = -800pA 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0.4 V 

V'L = 0.8V, 10L = 16 mA 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 . rnA 

IIH High Level Input Current Vee = Max, V, = 2.4V 40 pA 

IlL Low Level l'nput Current Vee = Max, V,=O.4V -1.6 mA 

los Short Circuit Output Current Vee = Max(2) , -18 -55 mA 

Icc Supply Current Vee = Max(3) I 9300 86 

I 
mA 

830P 92 

Notes 
(1) All typical values are at vee = SV, T A = 25° C. 
(2) Not more than one output should be shorted at a time. 
(3) With all outputs open, shift/load grounded, and 4.SV applied to the J, K, and·data inputs, ICC is measured by applying a momentary ground, 

followed by 4.SV, to clear, and then applying a momentary ground, followed by 4.SV, to clock. 

Switching Characteristics vee = 5V, T A = 25°C 

DM93/83 

PARAMETER CONDITIONS 00 UNITS 

MIN TYP MAX 

fMAX Maximum Clock Frequency 30 39 MHz 

tpHL Propagation DelaY Time, High-to-Low Level 

(Q) Output from Clear 
19 30 ns 

tpLH Propagation Delay Time, Low-to-High Level CL = 15 pF, RL = 400n 

'Qutput from Clock 
14 22 ns 

tpHL Propagation Delay Time, High-to-Low Level 
17 26 ns 

Output from Clock 

tWICLOCKI Width of Clock I nput Pulse 16 11 ns 

twlCLEARI Width of Clear I nput Pulse' 30 15 ns 

tSETUP Setup Time (4) Shift/Load 30 13 

Serial and Parallel Data 20 13 ns 

Clear Inactive-State 30 13 

tRELEASE ShiWLoad Release Time (5) 10 ns 

tHOLD Serial and Parallel Data Hold Time 0 -11 ns 
--.-

Not •• 
(4) SET UP TIME: tSETUP is defined as the minimum time required for the logic. level to''be present at the logic input prior to th~ Clock tr~n-

sition from low to high in aider for the flip-flop(s) to respond. 
(5) RELEASE TIME: tRELEASE is defined as thO maximum time allowed' for the logic level to be present at the logic input prior to the clock 

transition from low to high in order for the mp-flop(s) not to respond. . 
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Schematic Diagram 

110 
Vee (16) , , , , I"·', _ , ,,1'"", , ,"·'1 1", , , (121 

-CLEAR (1) 

(8) 
GN01. 

Hl 
4k 

02 
Uk 

H. 
2k 

H13 
1.5k 

015 .. 016 
4k 

H28 
Uk 

030 
'k 

H31 
4k 

042 
1.5k 

H44 
4k 

045 
4k 

059 .. R6D~ R61~ 
4k 1.5k 

~0631 "0 

IJ I.~. 1 11(3) . 1 1115) 1· 1 11(6) I. 1 1(1) 
K -=- P1 '::' . P2 - P3 

~ 
l> 
Q. 
Q. 
;::;: 
o· 

I~ 
< 
c;" 
CD 
!If 

o s: 
CD w ...... 
o s: 
CO w o o 



~ Additional 'Devices 

General DesCription 

These BCD-to-decimal decoders consiSt of eight inverte,rs 
and ten 4-input NAND gates. The inverters are con
nected in pairs to make BCD input data available for 
decoding by the NAND gates: Full decoding of valid 
input logic ensures that all outputs remain "OFF" for 
all invalid input conditions. 

These cireuits provide familiar TTL inputs and outputs 
which are compatible for use with other TTL and DTL 
circuits., DC noise margins are typically 1 V and power 
dissipation is typically 125 mW. The diode-clamped, 
buffered inputs represent only one normalized Series 
54n410ad. 

Connection Diagram 

Vee A 

116 

,..... 

1 

INPUTS 

INPUTS 

15 14 

2 3 

, 
o 

13 

4 

OUTPUTS 

12 11 

5 6 

. 
OUTPUTS 

9301 (J), (W); 8301IJ), (N), (W) 

Truth Table 

NO. 
BCD INPUT 

D C B 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

H L H 

C H L H 
:::; H H L 
<{ 

> H H L 
~ H H H 

H H H 

10 

7 

A 

L 

t\ 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

\ 
4 

9 

0-

P 
GNO 

0 
L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

DM93/DM8301 

1 of 10 Decoders 
Features 

• Direct replacement for Fairchild 9301 and Signetics 
8252 

• Diode-clamped inputs 

-. All outputs are high for invalid BCD-input conditions 

• Typical power dissipation 125mW 

• Typical propagation delay 20 ns 

Logic Diagram 

DECIMAL OUTPUT 
2 3 4 5 6 7, 8 9 

H H H H H H H H 

H' H H H H H H H 

L H H H H H H H 

H L H H H H H H 

H H L H H H H H' 

H H H L H H H H 

H H H H L H H H 

H H H H H L H H 

H H 'H H ,H H L H 

H H 'H H H H H L 

H H, H H H H H H 

H H H H H H H H' 
H H H H H H' H 'H 

H H H k H H H H 

H H H H H H H H 

H H H H H H H H 
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~ Additional Devices D!VI93/DM8301 

ElectricalCharacteri$tics overrecor)lmended operating free-air temper~ture range (unle~s otherwise noted) 

OM93/83 

PARAMETER CONDITIONS .. 01 . UNITS 

MIN TYP(1) MAX . 

VIH High level,lnput Voltage 2 , V 

VIL low level InputVoltage 0,8 V 

VI ' Input Clamp Voltage Vee = Min, I, =-12 mA -1.5 V 

IOH High level Output Current '- -abo JJ.A 

VOH High level Output Voltage Vee = Min, V'H = 2V' 
2A V 

,v'L = o.av, I<;lH = -800JJ.A . 

IOL low level Output Current 16 mA 

VOL low level Output Voltage Vee = Min, V'H = 2V 
OA V 

V'L = 0.8V, IOL = 16 rnA 

II Input Current at Maximum Input Voltage Vee = Max, V,= 5.5V 1 rnA 

'IIH High level Input Current' Vee = Max, V, = 2.4V 40 " JJ.A 

IlL low level Input Current Vee = Max, V, = OAV :1.6 rnA 

los Short Circuit Output Current Vee = Max(2) -20 -55 rnA 

Icc Supply Curren.t Vee f Max(3) 25 41 rnA .. 
Notas, 

, 
; 

(1) All typical velues are at Vce= 5V, TA = 25°C, 
(2) Not more than one output shou.td be shprted at a time. 

(3) ICC is measured with the outputs open and a" inputs grouhded. 

Switching Characteristics vee = 5V, T A = 25°': 
.' 

DM93/83 

PARAMETEFl CONDITIONS 01 UNITS 
, MIN TYP MAX 

• tpHL Propagation Delay Time, High-to-Low level,' 
. 

, Any Output from A, B, C, or D 
19 30 ns 

Propagati'on Delay Time;low-to-Hi~h level, 
CL = 15 pF, RL = 400n 

tPLH 20 30 ns 
Any Output from A, B, C, or D 

., 

. 
. 

0' 

j 
,. 



~ Additional, Devices 

General Description 

These data selectors/multiplexers contain inverter/ 
drivers t~ supply full complementary, on'~hip, binary 
decoded data selection to the AND·OR·INVERT gates. 

The DM9309/8309 contains two' separate 4-bit multi· 
plexers with complementary Y and Y outputs; however, 
the two sections have common address sel~ct inputs. 

The DM9312/8312 is a single 8-bit multiplexer with 
complementary outputs and a strobe control. When the 
strobe, is low, the function is enabled. When a high logic 
level is' applied to the strobe, the outputs are 'latched. 

Connection Diagrams 

OUTPUTS . 
V2 '12 

VIce 
16 15 14 

-

2, 

VI '11 SELECT 
INPUT 

OUTPUTS B 

SELECT 
INPUT 

A 

13 

lCO 

OATA INPUTS . 
2CO 2Cl ,2C2 

12 11 10 

lCI lC2 lC3 . 
DATA INPUTS 

9309(J), (WI; 8309(JI, (NI, (WI 

Truth Tables 

09 

2C3 

-

G!: 

INPUTS OUTPUTS 

SELECT DATA 
Y 

B A CO Cl C2 C3 
Y 

L L L X X X L H 

L L H X X X H L 

L H X L X X L H 

L H X H X X H L 

H L X X L X L H 

H L X X H X H L 

,H H X X x- L L H 

H H X X X H H L 

Select inputs A and B ~re common to both sections. 
H = High L.wel, L ,= Low Level, X = Don't Care., 
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DM93/DM8309,12 

Data Selectors/Multiplexers 

Features 

DM9309/8309 

• Direct replacement for Fairchild 9309 
• Complementary outputs 
• Dual one·of·four,(lata selEictors' 

DM9312/8312 

• Direct replacement for Fairchild 9312 
• Selects one·of·eight data s'o~rces 
• ,Performs parallel to serial conversion 
• Strobe controlled outputs 
• Complementary outputs 

OUTPUTS SELECT INPUTS . . 
f C 

vIce 
16 14 11 10 13 12 15 

STROBE 

00 01 02 03 04 05 06 

OATA INPUTS 

9312(JI, (WI; 8312(J1, (NI, (wi 

12 

INPUTS OUTPUTS 

SELECT STROBE 
y Y 

C B A G 

X X X H L H 

L L L L DO Do 
L L H L 01 01 

L H L L 02 ITI 
L H H L 03 53 
H L L L 04 54 
H L H L 05 05 
H H L L 06 56 
H H H L 07 57 

H : High Level, L = Low Level, X =, Don't Care. 

OATA' 
INPUT 

07 

DO, 01 • ' . 07 = The level of the respe,ctive 0 input. 



~ Additional Devices DM93/DM8309,12 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93f83 

PARAMETER CONDITIONS 09,12 UNITS 

MIN TYP(l) MAX 

V ,H High level Input Voltage 2 V 

ViL Low Level Input Vo!tage- 0.8 V 

V, Input Clamp Voltage Vee =.; Min, II '" --12 mA -1.5 V 

10H High Level Output Current -800 IlA 

Va,", High Level Output Voltage Vee"" Min, V 1H "'" 2V, 
2.4 3.4 V 

V 1L = O.8V, IOH = -800p:A 

10L Low Level Output Current 16 rnA 

VOL Low Level Output Voltage Vee = Min~ V 1H = 2V 
0.2 0.4 V 

V'L = 0.8V,loL = 16 rnA 

I, Input Current at Maximum InputVoitage. Vee Max, V I = 5:5V 1 rnA 

I'H High Level Input'Current Vee = Max, V J = 2.4V 40 IlA 

I'L Low Level Input Current Vee =: Max, VI O.4V -1.6 rnA 

loS Short-Circuit Output Current Vee = Max(2) -30 -85 mA 

Icc Supply Current Vee = Max(3) 27 44 rnA 

Notes 

(1 ) All typical values are at VCC = 5V, T A = 25C, 

(2) Not more than one Ot,ltput should be shorted at a time. 
(3) ICC is measureq with the outputs; open and all inputs at 4.5V for the DM9309/8309, and with the strobe and data !>elect inputs at 4.5V, 

all other inputs and outputs open for the DM9312/8312. 

Switching Characteristics vce = 5V, TA = 25Q C / 

DM93f83 DM93/83 

PARAMETER FROM TO' CONDITIONS 09 12 UNITS 

MIN TYP MAX MIN TVP MAX 

tPLH Propaga,tion Delay Time, 
Select Y 27 40 22 33 ns 

Low-to~High L,evel Output 

tpHL Propagation Delay Time-, 

High-to-Low Level Output 
Select Y 23 36 23 35 ns 

tplH Propagati'on Delay Ti,me, 
Select Y 17 24 18 28 ns 

Low-to-High Level Output -
tpHL Propagation Delay Time, 

High-to-Low Level, Output 
Select Y 20 29 16 25 ns 

tPlH Propag,ation Delay Time, 

Low-to-High Level Output 
Data Y 18 27 16 23 ns 

tPHl Prop,agation Delay Time, 
Data Y 23 34 17 25 ns 

High-to-Low Level Output CL = 15 pF 

tpLH Propagation Delay Time, y 
RL = 400n 

Data 14 21 9 13 ns 
low-to-High Level Output 

tPHl Propagation Delay Time, 

High-to-Low Level Output 
Data Y 9 13 9 13 ns 

tPLH Propagation Delay Time, 

Low-to-High Level Output 
Strobe Y N/A 22 33 ns 

tpHL Propagation Delay Time, 

High-to-Low Level Output 
Strobe Y N/A 21 32 ns 

tplH Propagation -Delay. Time, 

Low-to-High Level Output 
Strobe Y N/A 13 19 ns 

tpHl Pr~pagation Delay Time, 
Strobe Y N/A 15 21 ns 

High-ta-Low Level Output 
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~ Additional Devices DM93/DM8309.12 

Logic Diagrams 

09 

lC3 (7) 

lci (5) 

(2) 'II} 
m .. OUTPUTS 

VI 

ICI (5) 

ICO (4) 

OATA 
INPUTS (9) 

21:3 

2C2 (lO) 
(l4) ,(2} 

(l5) V2· OUTPUTS 

2~1 (II) 

SELECT (3)' 
.INPUTB 

12 

STROBE (IO) 

Oom 

01(2) 

02 (3) 

03 
(4) 

DATA 
INPUTS 

04 (5) 

D5 
(5) 

D6 (7) 

07(9) 

A 

jj 

f 
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~', Additional Devices 

General Descriptio!) 

These synchronous, presettable counters feature an 
internal carry look-ahead for application in high-speed 
counting designs. The DM9310/DM8310 are decade 
counters and the DM9316/DM8316 are 4·bit binary 
counters. The carry output is decoded by means of a 

'NOR gate, thus preventing spikes during the normal' 
counting mode of operation. Synchronous operation 
is provided by having all flip-flops clocked simultan· 
eously so that the outputs change COincident with each 
other when so instructed by the count,enable, 'inputs 
and internal gating. This mode of operation et'iminates 
the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. 
A buffered clock input triggers the four flip-flops on 
the rising (positive·going) edge, of the clock input 
waveform. • ' 

These counters are fully programmable; that is, the 
outputs may be preset to either level. As presetting is 
synchronous, setting up a low level at the load input 
disables the, counter and causes the outputs to agree 
with the setup data after the next clock pulse regardless 
of the levels of the enable input. Low-to-high transitions 
at the load input are perfectly acceptable regardless of 
the logiC levels on the clock or enable inputs. The clear 
function is asynchronous and a low level at the' clear 
input sets all four of the flip-flop outputs low regardless 
of the levels of clock,load, or enable inputs. 

Connection Diagram 

RIPPLE OUTPUTS 

DM93/DM8310,16 

Synchronous 4-BitCounters 

The carry look-ahead circuitry provides for cascading 
eounters for n-bit synchronous applications without 
additional gating, I ristrumental in accomplishing this 
function are two count·enable inputs and a ripple carry 
output. Both count'enable inputs (P and T) must be 
high to count, and input T is fed-forward to enable the 
ripple carry output. The ripple ,carry" output thus 
enabled will produce a high-level output pulse with a 
duration approximately equal to the high-level portion 
of the Q A output. This high-level overflow ripply carry 
pulse can be used to, enable sllccessive cascaded stages. 
High-to-Iow levl:\l transitions at the enable P or T inputs 
may occur regardless of the logic level in the clock. 

Features 

• Direct replacemert for FairchHd 9310, 93·16 
• I nternallook -ahead for fast counting 
• Carry output for n-bit cascading 
• Synchronous counting 
• Load control line 
• Diode-clamped inputs 
• Typical clock frequency '35 MHz 

• Pin-for-pin replacements popular 54/74 counters 

9310 - 54160A/7416(:)A(decade) 
9316 - 54161A174161A (binary) 

CARRY ~; ---------"\ ENABLE 
Vee OUTPUT Q. Qs Clc QD T LOAD 

116 15 

,...-c 

1 2 

CLEAR CLOCK 

;4 13 12 11 10 9 

::>-

3 4 Ii 6 7 18 

A 0 ENABLE liND 
~ ____ ~ ______ -JI' P 

DATA INPUTS 

9310(JI, (W); 8310(J), (NI, (WI; 
9316(JI. (WI; 8316(J), (N), (WI 
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...... 
~"Additional [)evices DM93/DMS310.,16 

" " 

EIeCtrica./ Characte~isties .over rec.omf!lllnded operating free-air temperature range (u~'ess otherwise noted) 

DM93/83 

,PARAMETER CONDITIONS 10, 16 UNITS 

MIN TVP(ll MAX 

VIH High Level Input Voltage 2 
" 

V' 

VIL Low Level Input Voltage 0.8 V' 

VI "(nllut Clamp Voltage " 
' . Vee = Min, I, = -I,2mA: '-1.5 ' . V 

, 
10H High Le~el Ol!tput Current -800 ,1lA 

" 

VOH High Levf!l Output Voltage Vce=Mi~,V'H = 2V 
2.4 304 V 

V'L = O,8V, I~H = -800j,lA 

10L Low level Output Current 16 mA 

.' Low Level o.utput Volta,lI" 
. ';: " 

VOl, Vee = Min, V'H'= 2V 
0.2 0.4 V 

V'L = 0.8V, 10L = ,16 rn.<\ 

,II lnput Current at Maximum Input Voltage ,vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Clock or Enable T 
Ve~ = Max, V, =2AV 

80 

Other Inputs 40 
p.A 

IlL Low Level input Current Cloc'k or Enable T 
Vee = Max, V, = OAV 

-3.2 
mA 

Other Inputs -1,6 

los Short Circuit Output Current 
Vee = Max(21 

DM93 -20 -57 

-57 
rnA 

DMB3 -18 

ICCH Supply Current (High Level) 
Vee = Max(3) 

DM93 59 85 
, DM83 

mA 
59 94 

ICCl Supply Current (Low Level) 
Vee':' Max(41 

DM93 63 91 
rnA 

OM83 63 101 

Notes 
(1) All typical val"es are at V CC = SV, T A = 2So c. 
(2) Not more than one output should be shorted at a time. 
(3) ICCH is measured with the load input high, then again with the load input low, with, all other inputs high and all outp~ts open. 
(4) ICCL is measured with the clock input high, then again with the clock input low, with all other input, low and all outputs open. 

, 

" 

( 

.. 



.~Additional Devices DM93/0M8310',16 

Switching Characteristics Vee.= SV, T A = 2Soc " 
.. 

" ' . 
. ' DM93/83 

,-

FRoM TO 
PARAMETER 

(INPUTi (OUTPUT) 
CONDITIONS 10,16 UNITS 

MIN TVI' -MAX 

fMAX Maximum Clock FrequenCV . '( 25 35 MHz , .. f 

tpLH Propagation Delay Time, " 

Low-to-High Level Output 
, 18 27 ns, 

Clock 
Ripple . 

. 
tpHL Propagation Delay Time, carry 

High-to-Low Level Output, 
16 24 ns 

.. ~ 

tPLH Propagation Delay Time, 
14 20 

Low-to-H igh Level Output 
ns 

Clock 

Propagation Dehiy Time, (Load Input High) 
Any 0 

tpHL 
High-to-Low Level Output 

., 16 23 ns 
CL = 15 pF 

tPLH Propagation Delay Time, RL '=400n 
14 21 

Low:to-High Level Output 
ns 

Clock 
Any 0 

tPHL Propagation Delay Time, (Load Input-Low) 
18 25 

High-to-Low Level Output 
ns 

tpLH Propagation Delay Time, 
.. 

Low-to-High Level Output 
10 15 ns 

I 
Enable,r· 

. Ripple 

!fHL Propagation Delay Time, .. carry', 
12 16 

High-to-Low Levei Output 
. ns 

tpHL Propagation Delay Time, 
'Clear Any 0' 24 36 ns 

" 
High-~o-Low Level Output 

" . . 
1W(CLOCK.) . Width of Clock Pulse .... 25 ns 

, . 

·1W(i:LEAR) Width otClear Pul~ 20 ns 

1'SETUP Setup Time Data Inputs 
20 , 

A,B,C,D 

Enable P 20 ' ns 

Load 25 

,Clear 20 

tHOLD Hold Time at 

Any Input (5) 
0 ns' 

.. 

Notes 
(5) The minimum hold time is as sPecified or as long as the clock input takes to' rise from O,SV t<l 2V, whichever is longer, , , . "/ 

, . 
. , 

, 
.. 

-. 
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~.AaditiOrlal Dl;tvices 

Logic Diagrams 10 

tIl . CLOCK=--[:)o--:-;:::==:=ttt~~~===jrt 
13i 

DATAA=-----.J 

-(1) 
-CLEAR 

t.! DATA., ___ -----+-I--++I-+-;I'\ 

I'! 
DATAC--_----++-I++++I+-;-.., 

II"'I ______ -~~~~~~~~--~ OATAD".: 

... DJ\li93/DM831C),16 

l~:a~~~~~~~~~~t==~ll~5JRIPPLE CARRY' 
OUTPUT· 

tl! 

C~OCK--C)O---~~====jtt!:;~===i11 
III DATAA _____ --' 

t1i 
CLEAR 

14! 
DATA·_-------H~_+l+~-r, 

t.! 
LOAD 

(i), 
DATA <-------++-1+-++1-+-1--;, 

til 
•• TA DI-------++-I+H+I+-I--r, 

4·30 



~. Additional. Devices DM93/DM8310.16 

Timing Diagrams 

9310/8310 SYNCHRONOUS DECADE COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SeQUENCES 

CLEAR !ASYNCHRONOUSI 

lOAOU .. 

A . --------~~-----------------.----1----,--------------
INPU~S c..J I L==_=====-===== 

r- - - - - - - - - - - - ..:0..- ---: 

---i--..J. 
CLOCK 

ENABlEP ___ ...,_...,.J 
ENABLE T 

---t--+' 

----COUNT--· -- ----INHIBIT ----

CLEAR PRESET 

Sequence: 

(1) Clear outputs to zero 

(2) Preset to'BCD seven 

(3) Count to eight, nine, zero, one, two, and three 
(4) Inhibit 

9316/8316 SYNCHRONOUS BINARY COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 

CLEAR 

LOAD 

r--------~-----

DATA ( :=-~---I.r= = = = = = = = = = = = = = INPUTS .-__ /-_--.. _____________ _ 

L _____________ _ 

.-----t----r--------------
CLOCK 

ENABLEP 
---+--+' 

ENABLE T ___ ...,_...,.J 

"~~ ( : -t--t--t---' 

, (lo __ 

RIP'PLEO~;~~i ---...,-...,..,":-+.:13,.-1"4--".5 

----COUNT- -----INHIBIT----

CLEAR PRESET 

4-31 

Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Cou,nt to thirteen, fourteen, fifteen, zero, one, 
and. two 

(4) Inhibit 



~ Additional Devices DM93/DM8310,16 

Parameter Measurement Information 

SWITCHING TIME WAVEFORMS 

CLOCK 
INPUT 

OV 
tpLH 

(MEASURE AT 'N.,I 
OUTPUT 

VOH 

0, 
Val 

VOH 
OUTPUT 

DB 
VOL 

OUTPUT 
VOH 

Dc 
VOL 

VOH 
OUTPUT 

00 
VOL 

RIPPLE VaH 

CARRY 
OUTPUT VOL 

Notes: 

(A) The input pulses are supplied by a generator having the following characteristics: PRR::; 1 MHz, duty cycle S 50%, ZOUT ~ 50n, tr $. 10 os, 
tf:$.. 10 ns. Vary PRR to measure fMAX. . 

(8) Outputs QD and carry are tested at tn+l0 for 9310/8310, and at tn+16 for 9316/8316, where tn is the bit time when all outputs are low. 
(CI VREF = 1.5V. ' 

SWITCHING TIME WAVEFORMS 

CLOCK INPUT 3.0V 
ISOA, LSI60 
161A, LSI61 OV 

3,OV 
CLEAR 
INPUT 

OY 

LOAD 
3.0V 

INPUT 

DATA INPUTS 
A, B, C, AND 0 

OY 
Q OUTPUTS VOH 

9316 
V REF 

Q, AND 00 OUTPUTS 
9310 VOL 

(MEASURE AT tN+2 OR tN+41 

Os AND Qc OUTPUTS 
VOH r--------

9310 
VREf 

VOL --
3.0V 

ENABLE P DR 
ENABLE T OV 

VOH 
CARRY 

VOL 

Notes: 

fA) The input pulses are supplied by generators having the following characteristics: PRR :S. 1 MHz, duty cycle:$. 50%, ZOUT ~ 50n, tr :5. 1 0 ns~ 
If S 10 ns, 

(8) Enable P and enable T setup times are mQasured at tn+O. 

(CI VREF = 1,5V, 
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~' Additional Devices DM93/D~8311 

4·Line to 16·Line Decoders/Demultiplexers 

General Description Features 

Each of these 4-line-to-16-line decoders utilizes TTL • Direct replacement for Fairchild 9311 
circuitry to decode four binary-coded inputs into one • Pin for pin with popl,llar 54154/74154 'of sixteen mutually '1lxclusive outputs when both the 
strobe inputs, Gl and G2 .. are low. The demultiplexing • Decodes 4 binary-coded inputs into one of 16 mutually 

'function is performed by using ·the 4 input lines to exclusive outputs 
address the output line, passing data from one of the • Performs the demultiplexing function by distributing 
strobe inputs with the other strobe input low. When data from one input line to any omi of 16 outputs 
either strobe input is high; all outputs are high. These, 
demultiplexers are ideally suited for implementing high- • I nput clamping diodes simplify system design 
performance memory decoders. All inputs are buffered, • High fan-out, low-impedance, totem-pole outputs 
and input clamping diodes are provided to minimize '. Typical propagation delay 19 ns transmi~sion-line effe~ts and thereby simplify system 
design. • Typical power dissipation 170mW 

Connection Diagram 
INPUTS OUTPUTS , . . 

Vee A B C 0 G2 G1 ' i 15 14 13 12 11' 

124 23 22 21 20 ' 19 18 17 16 15 14 13 

rO P-
, 

1 2 3 4 5 6 7 8 9 10 11 
J2 

,0 1 ' 2 3 4 5 6 7 8 9 10 i GNO . 
OUTPUTS 

9311(J). (F); 83111J), (N). (F) 

Truth Table 

I'NPUTS OUTPUTS 

G1 G2 0 C B A 0 1 2 ,3 4 5 6 7 8 9 10 11 12 13 14 15 

L L L L L L L H H H H H H H H H H H H H H H 

L L L L L' H 'H L fj H H H H H H H H H H H H H 

L L L L H L H H L H H H H H H H H H H H H H 

L L L 'L H H H H H L H H H H H H H H H H H H 

L L L H L L H H H H L H H H H H H H H H H H 

L L L H L H H H H H, H L H H H H H H H H H H 

L L L H H l H H H H ,H H l H H H H H H H H H 
l L l H H H H H H H H H H L H H H H H H H H 

L L H l L L H, H H H H H H H L H H H H' H H H 

L L H L L H H H H H H H H H H L H H H H H H 
'L L H L H L H H H H H H H H H H L H' H H H ,H 

. L L H L H H H H H H H H H H H H H L H H H H 

L L H H L L H H H H H H H H H H H H L H H H 

L L H H L H H H H H H H H H H H H H H L H H 

L L H H H L H H H H H H H H H H H H H H L, H 

L L H H H H H H H H H H H H' H H, H H H H H L 

L H x X x X H H H H H H' H H H H H H H H H H 

H L X X X X H H H H H H H H H H H H H H' H H 

H H X X X X H H H H H H H H H H H H H H H H 

H 0:= High Leve.!. L::::: Low Level, X := Don't Care 
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~ Additional Devices DM93/DM8311 

Electrical Characteristics (,ver.recommehdedoperating free-air temperature range (unhiss otherwise noted) 

DM93/83 

PARAMETER CONDITIONS 11 UNITS 

MIN TYP(1) MAX 

V IH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, 11 = -12 mA -1.5 V_ 

IOH High Level Output Current -800 t-tA 

VOH High Level Output Voltage Vee = Min, V IH = 2V 
2A 3A V 

V'L = O.8V, IOH = -8OOt-tA 

IOL Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V 
0.25 OA V 

V'L = 0.8V, IOL = 16 mA 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, VI =2AV 40 t-tA 

IlL Low Level Input Current Vee = Max, V, = OAV -1.6 mA 

los Short Circuit Output Current DM93 -20 -55 
Vee = Max(2) 

DM83 
mA 

-18 -57 

Icc Supply Current DM93 34 49 
Vee = Max(3) mA 

DM83 34 56 

Notes 

(1 ) All typical values are at V cc = 5V, T A = 25° C. 
(2) Not more than one output should be shorted at a time. 
(3) ICC is measured with all inputs grounded and all outputs open. 

Switching Characteristics Vee = 5V, TA = 25°C 

DM93/83 

PARAMETER CONDITIONS 11 UNITS 

MIN TYP MAX 

tPLH Propagation Delay Time,:Low-to-High 

Level Output, From A, B, C,or D Inputs 18 27 ns 
, Through 3 Levels of Logic 

tPHL Propagation Delay Time, High-to-Low 

Level. Output, From A, B, C, or D Inputs CL = .15 pF 21 30 ns 

Through 3 Levels of Logic RL = 400n 

tpLH Propagation Delay Time, low-to-High 
17 25 ns 

Level Output, From Either Strobe Input 

-tPHL Propagation Delay.Time, High-to-Low 
18 27 ns 

Level Output, From Either Strobe Input 
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Logic Diagram 
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.~ Additional Devices 

General Description 

These TTL encoders feature Priority decoding of the 
input data to ensure. that only the highest-order data line 
is encoded. All inputs are buffered to represent one 
normalized Series 54/74 load. The DM9318 and 
DM8318 encode eight data lines to three"line (4-2-1) 
binary (octal). Cascading circuitry (enable input E1 and 
enable output EO) has been provided to allow octal 
expansion without the need for external circuitry. 
For all types, data inputs and outputs are active at 
the low logic level. 

Connection Diagram 

OUTPUTS INPUTS . 
vee EO GS o \ OUTPUT 

AD 

1,6 

r< 

4 
\ 

I 

15 
" 

2 3 

INPUTS 

13 12 11 

• 5 6 
A2 AI 

OUTPUTS 

9318(Jl, (W); 8318(J), (N),(W) 

Logic Diagram 

INPUTS 

10 9 

p-

7 

'8 GNO 

DM93/0M8318 

Features 
Priority Encoders 

• Direct replacement for Fairchild 9318 

• Pin for pin with popular DM54148174148 

• Encodes 8 data lines to 3-line binary (octal) 

• Applications include: 
N -bit encodi ng 
Code converters and generators 

• Typical data delay 10 ns 

• Typical power dissipation 190 mW 

Truth Table 

INPUTS OUTPUTS 

EI 0 1 2 3 4 5 6 7 A2 Al AO GS EO 

H X X X X X X X X H H H H H 

L H H H H H H H H H H H H L 
L X X X X X X X L L L L L H 

L X X X X X X L H L L H L H 

L X X X X X L H H L H L L H 

L X X X X L H H H L H H L H 

.L X X X L H H H H H L L L H 

L X X L H H H H H H L H L H 

L X L H H H H H H H H L L H 

L L H H H H H H H H H H L H 

M = High Logic Level, L = Low Logic Level, X Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 
PARAMETER CONDITIONS 18 UNITS 

MIN TVPI1} MAX 

V'H High Level Input Voltage 2 V 

V'L Low Le-vellnput Voltage o,a V 

V, Input Clamp Voltage Vee =Min,l! =-12mA -L5 V 

10H High Level Output Current --800 J-lA 

VOH High Level Output Voltage Vee'" Min, V tH '" 2V 
2.4 V 

V'L "O.8V, 10H "-800J-lA 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V1H '=2\1 
0.4 V 

V'L "o.av, tOl '= 16 rnA 

I, Input Current at Maximum Input Voltage Vee ::0 Max, V, " S.5V 1 mA 

I'H High level Input Current o Input 40 

Others 
Vee = Max, V, "2.4V 

80 
J-lA 

I,l. Low Level Input Current o Input -1.6 
Vee = Max, V, "O.4V mA 

Others -3.2 

los Short Circuit Output Current Vee" Maxl21 -35 -85 mA 

Icc Supply Current V c'c = Max I Condition 1 40 60 

I Condition 2 
mA 

13} 35 55 

Notes 

II} All typical values are at Vce = 5V, TA = 25°e. 

12} Not more than one output should be shorted at a time. 

13} ICC (condition 1) is measured with inputs .7 and El grounded, other inputs and outputs open; lee (condition2) is measured with all inputs 
and outputs open. 

Switching Characteristics Vee = 5V,T A = 25°C 

DM93/83 

PARAMETER 
FROM TO 

WAVEFORM CONDITIONS 18 UNITS 
IINPUT) IOUTPUT} 

MIN TVP MAX 

tpLH Propagation Delay Time, Low-to-
10 15 ns 

High level Output 
o thru 7 A, B,C, 0 In·Phase Output 

!PHL Propagation D~lay Time, High-to" 
9 14 ns 

Low Level Output 

tplH Propagation Delay Time, Low-to-
13 19 os 

High Level Output 
o thru 7 A, B,C, D Out-of-Phase Output -

tpHL Propagation Delay "fime, High-to-

Low Level Output 
12 19 os 

tPlH Propa,gation Delay Time, Low-to-

High Level Output 
6 9 ns 

o thru 7 ED Out-of-Phase Output 
tPHL Propagation Delay Time, High-to-

14 21 
Low Level Output 

os 

tPLH Propagation Delay Time, Low-to-
18 27 

High Level Output 
ns 

o thru 7 GS In;Phase Output. 
CL " 15 pF 

tpHL Propagation Delay Time, High-to- RL ' 400n 
14 21 

Low Level 0l:ltput 
ns 

tPLH Propagation Delay Time, Low-to-
10 15 

High Level Output 
os 

EI AO, Al, or A2 I n-Phase Output 
tPHL Propagation Delay Time, High-to-

10 15 
Low Level Output 

ns 

tpLH Propagation 'Delay Time, Low-to-
8 12 

High Level Output 
ns 

EI GS In-Phase Output 
!PHL Propagation Delay Time, High-to-

lD 15 
, Low Level Output 

os 

tpLH Propagation'Delay Time, Low-to-
10 15 

High Level Output 
os 

EI EO In-Phase Output \ 

tpHL Propagation Delay Time, High-to-
17 26 

Low Level Output 
os 
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·~·Additional Devices DM93/DM8322 

Quad 2-Line to 1-Line· Data Selectors/Muttiplexers 

General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four 
output gates. A separate strobe input is provided. A 
4·bit word is selected from·· one of two sources .and is 
routed to the four outputs. True data is presented 
at the outputs. 

Features 

• Direct replacement for Fairchild 9322 
• Pin·for·pin with popular DM54157/74157 
• Buffered inputs and outputs 

Connection Diagram 

INP.UTS 

Vee STROBE A4 B4 

116 15 14 

r--

1 2 3 

13 

4 

OUTPUT 
Y4 

12 

5 

INPUTS . 
A3 B3 

11 

6 

10 

7 

OUTPUT 
. Y3 

9 

f-

18 

SELECT AI 81 VI 
OUTPUT 

A2 82 V2 GND 

INPUTS INPUTS 
OUTPUT 

9322(J), (W); 8322(J), IN), IW) 

Logic Diagram 

Applications 

• Expand any data input point 

• Multiplex dual·data buses 

• Generate four functions .of two variables (one variable 
is common) . 

• Source programmable counters 

Truth Table 

INPUTS OUTPUT 

STROBE I!lELECT A B y 

H X X X l 

l l l X l 

l l H X H 

l H X l l 

l H X H H 

H = High level, L = low level, X = Don't Care 



~ Additional Devices DM93/DM8322 

\ 

Electrical Characteristics o.ver recommended operating free-air temperature range (unless otherwise noted) 

DM93 DMa3 

PARAMETER CONDITIONS 22 22 UNITS 

MIN TYPlll MAX MIN TYP(1I MAX 

VIH High .Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

VI Input Clamp Voltage. Vee = Min, 1,=-12mA -1.5 -1.5 V 

·IOH High Level Output Current -800 -800 iJ,A 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
2.4 3.4 2.4 3.4 

V'L = 0.8V, IOH =-800fJA 
'V 

IOL Low Level Output Current 16 111 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0.2 0.4 0.2 0.4 

V'L = 0.8V, 10L = 16mA 
V 

II Input·Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 ·1 mA 

IIH High Level Input Current Vee = Max, V, = 2.4V 40 40 fJA 

IlL Low Level'l nput Current Vee = Max, V, = O.4V -1.6 -1.6 mA 

los Short Circuit .output Current Vee = Max(2) -20 -55 -18 -55 mA 

Icc Supply Current Vee = Max(31 30 48 .30 48 mA 

Notes 
(H All typical values are at VCC = 5V, TA = 25°C, 
(2) Not more than one output should be shorted at a time. 
(3) ICC is measured with 4.5V applied to all inputs and all outputs open. 

1 

. 
, 

Switching Characteristics vee = 5V" T A = 25°C 

DM93183 

PARAMETER; FROM III\IPUT) CONDITIONS 22 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
a 14 ns 

Low-to-High Level Output , 
Data 

tpHL Propagation Delay Time, 

High-to-Low Level Output 
10 14 ns 

tpLH Propagation Delay Tim,e, 
13 20 ns 

Low-to-High Leve! Output 
Strobe Cl = 15 pF, RL =400n 

tpHL Propagation Delay Time, 
14 21 ns 

High-to-Low Level O~tPut 

tpLH Propagation Delay Ti me, 
15 23 . ns 

Low-t6-High Level Output 
Select 

tpHL Propagation Delay Time, 
17 27 ns 

High-to-Low Level Output 
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8-Bit Addressable Latches 
~eneral Description 
The DM9334/DMB334 is a high speed B-bit Addressable all outputs are low and unaffected by the address and 
Latch designed for general purpose storage applications data inputs_ 
in digital systems. It is a multifunctional device capable 
of storing single line data in eight addressable latches, When 'operating the device as an addressable latch, 
and being a one-of-eight decoder and demultiplexer changing more than one bit of the address could impose 
with active level high outputs. The devi<;e also incor-, a transient wrong address. Therefore, this should only 
porates an active level low common clear for resetting be done while in the memory mode. 

, all latches, as well as ,an a,ctive level low enable_ 
The truth table below summarizes the operation of the 

The DM9334/DMB334 has four modes of operation product. 
which are shown in the mode selection table. In the 
addressable latch mode, data on the data line (D) is Features 
written into the addressed latch. The addressed latch 
will follow the data input with all non-addressed latches • Direct replacement for Fairchild 9334 
rert;laining in their previous states. In the memory mode, • Common clear 
all latches remain in their previous state and are • Easily expandable 
unaffected by the data or address inputs. • Random (addressable) data entry 

In ,the one-of-eight decoding ordemultiplexing mode, ~ Serial to parallel capability 

the addressed output will follow the state of the 0 input • B bits of storage/output of each bit available 
with all other inputs in the low state. In the chiar mode • Active high demultiplexing/decoding capability 

Truth Tables Connection Diagram 

l 
~ , l D .J .0 .5 •• 

" " 14 " 12 11 10 9 

E is" MODE 

L H Addressable Latch 

H H Memory 

L L Active High Eight-
Channel Demultiplexer .-

H L Clear 

X = Don't Care Condition 
L = low Voltage level 
H = High Voltage level , 2 , • 5 0 1 

~!; QN~1 = Previous Outpll1 State AD AI A2 .0 ., .2 .J 
\l334/8334(J), (N), (W) 

INPUTS 
" 

PRESENT OUTI>UT STATES 

C E D AO Al A2 00 01 02 03 04 05 06 07 MODE, 

L H x X X X L L L 'L L L L L CLEAR 

L L L L L L L L L L L L L L 

L L H L L L H L L L L L L L 

L' L l H L L L L L L L L L L 
,L L H H L L L H L L L L L L 

· · · · · DEMULTIPLEX 

· · · · · · · · · · L L H H H H L L l L L L L H 

H H X X X X ON.' · MEMORY 

H. L L L L L L °N_' ON-1 O~.l .. 
H L H L L L H °N_1 ON,' · H L L. H L L ON_' L °N_1 .. 
H L H H L L °N_' H a.., · ADDRESSABLE · · · · · LATCH · · · ". · · · · · · H L L H H H ON., .. ON.' L 

H L H I:! H' H . ON_' . °N_' i-t 
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~ . Additional Devices . . DM9.3/DM8334 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 

PARAMETER CONDITIONS 34 UNITS 

MIN TYPO} MAX 

V,H High Level Input Voltage 2 V 

V,L Low Level Input Voltage 0.8 V 

V, Input Clamp ,Voltage . Vee;: Min, II = -:12 rnA. -L5· V 

10H High Level Output Curren~ -BOO IJA 

VOH High Level Output Voltage Vee =- Min, V 1H = 2V 
2.4 ·3.6 V , V,L = O.BV, IOH = -8001JA 

IOL Low Level Output Current 16 rnA 

VOL Low Level Output Voltage Vee = Min. YIH == 2V 
0.2 0.4 V 

V'L = 0.8V,l oL = 16 rnA 

I, Input Current at Maximum Input Voltage Vee = Max, V, = S:5V 1 mA 

I'H High Level Input Current E Input 15 6.0 
Vee;;: Max, VI = 2.4V 

Others 10 40 
IJA 

I'L Low Level Input Current E Input -1.44 -2.4 
Vee = Max, VI "" O.4V 

Others -{l.96 ~.6 
,!,A .. 

lOS Short Circuit Output Current Vee = Max(2) -30 -65 -100 rnA 

.lcC Supply Current Vee;: Max 56 86 mA 

., 
Notes -
III All typical values are ~t Vee = SV, TA = 2Soe. 
(21 Not more than one output ~h~uld be shorted at a time, and duration of short circuit should n~,t exceed one second. 

Switching Characteristics vce;= 5V, T A = 25°C 

DM9;J/83 

PARAMETER FROM TO CONDITIONS 34 UNITS 

MIN TYP MAX 

'plH Propagation' Delay· Time, 
19 28 n. 

Low-to-High Level Output Output 
.. 

Enable 
tpHL Propagation Delay Time, . (Figure 1) 

18 27 n. 
High-to-Low Level Output 

tpLH:. Propagation Delay Time., ~ 
24 35 n' 

Low-to-High Level Output 
Output 

Data 
tPHL Propagation Delay Time, /Figure 2) 

19 28 n' 
High-to-Low Level Output 

tPLH Propagation Delay Time, 
23 35 ns 

LOW~1,o-High level OU~PU1 
Address Output CL = 15pF 

'PHL Propagation Belay Time, /Figure 3) RL = 400n 
21 35 ns 

High-to-Low Leyel Output 

tpHL Propagation Delay Time, Clear Output 
21 31 ns. 

Low-to-High Level Output (Figure 5) 

'w Enable Pulse Width 

(Figure 1) 
19 13 . ns 

tSETUP High Data to Enable (Figure 41.. 20 13 

Low Data to Enable (Figure 4) 20 14 ns 

At;fdress to Enable(3) (Figure BJ 10 5 

tHOLD High Data to Enable (Figure 4) a -10 ns 

low Data to Enable (Figure 4) 0 -13 n. 

Notes 

(31 The Address to Enable Set-Up Time is the time befQre the High-to-Low Enable transition that the Address must be stable so. thanhe correct 
latch is addressed and the other latches are not affected. 
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~ Additional Devices DM93/DM8334 

Logic Diagram 

Switching Time Waveforms 

OTHER CONDITIONS: f=L,f=H,A"STABlE 

OTHER CONDITIOM$: C' = N, A • ST AilE 

FIGURE 1 FIGURE 2 

AI 

AI 

QI 

OTHER CONOITIONS: [. L, C" '" l. 0 = H OTHER CONDITIONS: f '" H. A" STABLE 

FIGURE 3 FIGURE 4 

AD 

Q 

OTHER (:OHOITIONS: r .. H OTHER CONDITIONS: f = H 

FIGURE 5 FIGURES 

Note. The shaded areas indicate when the inputs are permitted to change for predictable output perforrylance. 



~Additional Devices 

General Description 

These retriggerable one shots provide the designer with 
four inputs; two . active high and two active low. This 
permits a choice of either leading·edge or trailing-edge 
triggering, independent of input transition times. When 
input conditions for triggering are met, a new cycle 
starts and the external capacitor is rapidly discharged 
and then allowed to charge again. The retriggerable 
feature allows for output pulse widths to be expanded. 
In fact a continuous true output can be maintained by 
having an "input cycle time Which is "shorter than the 
output cycle time. Retriggering may be inhibited by 
tying the Q output to an active low input. 

Connection Diagram 

I -Rx C)( I 

t""""1"---II--- T 
Vee 

NC 

Al A2 B1 B2 NC GN • 

. 9601/8601(J), (N), (W)" 

Schematic Diagram 

(1J) 

443 

DM96/DM8601 

Retriggerable One Shots 

Features 

• High speed operation-input repetition rate> 10 MHz 

• Flexibility of operation-optional retriggering/lock-
out capability 

• Output pulse width range-50 ns to 00 

• Leading or trailing edge triggering 

• Complementary outputs/inputs 

• Input clamping diodes 

• DTL/TTL compatible logic levels 

Truth Table 

INPUTS OUTPUTS 

Al A2 81 82 Q Q 

H H X X L H 

X X L X L H 

x x X L L H 

L X H H L H 

L X t H SL LJ 

L X H t SL LJ 

X L H H L H 

X L t H J"L LJ 

X L H t SL LJ 

H I H H SL LJ 

I I H H J"L LJ 

I H H H SL LJ 

1111 



~Additional Devices DM96lDM8601 

Electrical Characteristics::over recommended operating free-air temperature range (unless otherwise noted) 

DM96 DM86 

PAflAMETER CONDITIONS 01 01 UNITS 

MIN TYP(l) MAX MIN TYP(l) MAX 

V,H High Level Input Voltage TA =-55°C 2.0 

TA = DoC .1.9 

TA = 25°C 1.7 1.8 V 

TA = 75°C 1.6 

TA = 125°C ,.;5 

V,L Low Level Input Voltage TA =-55°C 0.85 

TA = O°C " 0.85 

TA = 25°C 0.90 0.85 . V 

TA = 75°C 0:85'· 

TA~125C 0,85 

V, Input Clamp Voltage Vee = Min, I., = -12 mA -1.5 -1.5 V 

IOH l::Jigh Level Output Current -720 -960 ;.<A 

VOH High Level Output Voltage Vee = Min, IOH ='Max 2.4 2.4 V 

IOL Low Level Output Current 10 12.8 mA 

VOL Low Level Output Voltage Vee';' Min, IOl = Max 0.40 0.45 V 

I'H High Levei I nput Current Vee = Mjlx, V, = 4.5V 15 60 15 60 pA 

I,L low Level Input Current . _ I V, = 0.40V -1.6 
Vee - Max I V, = 0.45V -1.6 

mA 

los Short Circuit Output Current Vee = Max(21 -10 --40 -10 -40 mA 

Icc Supply Current Vee = Max 25 25 mA 

Notes 
II) All tYpical values are at V CC = 5V, T A = 25° c. 
(2) Not more than. one output should be shorted at a time. 
(3) Unles. oth~rwise specified, RX = 10 kn between Pin 13 and VCC on all tests. 
(4) Ground Pin 11 for VOL test on Pin 6, VOH test on Pin 8 and lOS test on Pin 8. Open Pin 11 for VOL test on Pin 8, VOH test on Pin 6 and 

lOS test on Pin 6. 

Switching Characteristics vee = 5V, T A = 25°C 

.DM96 DM86 

PARAMETER CONDITIONS 01 01 UNITS 

MIN': TYP MAX MIN TYP MAX 

tpLH Propa~ation Delay Time, Negative Trigger Input 
25 40 25 ..40 ns 

Low-to·High Level Output ,to True'Output 

tpHL Propagation Delay Till'le, Negative Trigger Input CL = 15pF,Cx =0 
25 .40 25 40 ns 

High·to-Low Level Output to Complement Output Rx = 5 k!1 , 
lPw (MINI \ Minimum True Output 

45 65 45 66 ns 
Pulse Width· 

tpw Pulse Width Rx = 10 k!1, Cx = 1000 pF 3.08 3.42 3:76 3.08 3.42 3.76 ps 

CsTRAY Maximum Allowable 

Wiring Capacitance 
Pin 13 to GND 50 50 pF 

Rx External Timing 
5 25 5 50 k!1 , Resistor 

----

4-44 



~. Additional Devices 

Operating Rules 

1. An external resistor Rx and. an external capacitor 
Cx are required for operation. The value.of Rx can 
vary between the limits shown in switching charac
teristics. The value of Cx . is optional and may be 
adjusted to achieve the required output pulse width. 

2. Output pulse width tpw may be calculated as follows: 

tpw = 0.32 RxCx (1 + ~.: pfor Cx ::::103 pF) 

Rx in kn, Cx in pF and tpw in ns. 
(For Cx < 103 pF, see curve.) 

3. R x and Cx must be kept as close as possible to the 
circuit in order to minimize stray capacitance and 

DM96/DM860l 

noise pickup. If remote trimming is required, Rx may 
be split up such that at least RX(MIN) must be as 
close as possible to the circuit and the remote portion 
of the trimming resistor R< RX(MAX) - Rx. 

4. Set-up time (t,) for input trigger pulse must be 
> 40 ns. (See Figure 1). 

Release .time (t2 ) for input trigger pulse must be 
.> 40 ns.(See Figure 2): 

5. Retrigger pulse width (see Figure 3) is calculated 
asfcillows: 

[ 0.7) 
tw = tpw + tpLH = 0.32 Rx Cx 1 + Rx 

J-" ~ 2.5V---I-_ 

1.5V , '_ 1.SV 

V'N 

:t=J' 
YiN 2.5V 

1.5V ':' 1.5V 

' .. ~ 
o OUTPUT 

FIGURE 1 

Typical Performance Characteristics 

OUTPUT PULSE WIDTH VS 
TIMING RESISTANCE AND 
CAPACITANCE FOR 
Cx< 103 pF 

10'~~ 
V. 

10 

ex, TIMING CAPACITANCE (pF) 

NORMALIZED OUTPUT 
PULSI;WIDTH VS 
OPERATING DUTY CYCLE 

I-+-+--I-+'-+~~:,~:V 
1.2 I-+-+--I-+-+~: :i::;F 

1.0 I-+-+-+--f-!--!--r-"'I 

0.8 I-+-+--l-+-+-+--Ii--I 

0.6 '--'-....... --'--'--'--'---''--' 
20 40 60 80 100 

OPERATING DUTY CYCLE 1%) 

FIGURE 2 

NORMALIZED OUTPUT 
PULSE WIDTH VS AMBIENT 
TEMPERATURE 

0.90 '-..L..-L-"_J........L-....J._J......J 

-75 -25 25 75 125 

T A - AMBIENT TEMPt;RATUAE rc~ 

PULSE WIDTH VS TIMING 
RESISTANCE 

4.0 /' 
10 20 30 40 50 

Rx - EXTERNAL TIMING RESISTANCE (kn) 

4·45 

" "' " 1< 

FIGURE3 

NORMALIZED OUTPUT 
PULSE WIDTH VS SUPPLY 
VOLTAGE 

1.10 r-.,--,---,-,.-..,.....,.,.-.--, 
TA '" 25°C 

I-+-+--f-I-+Rx '" 10k 
ex '" 103 pF 

~ 1.05 

; 1-+-+--f~I-+~-+~~~ 

~ 1.00 I-+-+/--f''''-,..I""'+-+-I--l 

~ 0.95 "'V,-+_+,-++--I_+-+-I 

~ 
0.90 '--'--L....l_L--L.-'-_'--' 

4.0 4.5 5.0 5.5. 6.0 

SUPPLY VOLTAGE (V) 

OUTPUT PULSE WIDTH VS 
AMBIENT TEM!'ERATURE 

90 r-.-~-'--r-'-~V~--'~5.~OV~ 

'" I-+-+-+-t--t- Rx '" 5.0k 
~ 70 C)( '" 0 

: COMPLEMENTARY OUTPUT ~ 

~ 50 I-+-+--f-t--:ll=*::±::-l 
" TRUE OUTPUT 

~ 
ili 30 I-+-+--I-t-+-+-I--l 
1i 
z ,. 

10 ~~-L.~~ __ ~~-L..-J 

-75 -25 25 75 125 
TA -AMBIENTTEMPERATURE (OC) 



~. Additional Devices 

. General Description 
These dual resettable, retriggerable one shots have two 
inputs per function; one which is .active high, and one 
which is active low. This allows the designer to employ 
either leading-edge or trailing·edge triggering, which is 
independent of input transition times. When input con· 
ditions for triggering are met, a new cycle starts and the 
external capacitor is allowed to rapidly discharge and 
then charge again. The retriggerable feature permits 
output pulse widths to be extended. In fact a continuous 
true output can. be maintained by having .an input cycle 
time which is shorter than the output cycle time. The 
output pulse may then be terminated at any time by 
applying a low logic level to the RESET pin. Retriggering 

Connection Diagram 
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*Pins fOf external timing 
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Dual Retriggerable, Resettable One Shots 
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may be inhibited by either connecting the Q output to 
an active high input, or the Q output to an active 
low input. 

Features 

• 70 ns to 00 output width range 

• Resettable and retriggerable-O% to 100% duty cycle 

• TTL input gating-leading or trailing edge triggering 

• Complementary TTL outputs 
• Optional retrigger lock-out capability 

• Pulse width compensated for V cc and. temperatur~ 
variations 

Truth Table 

PIN NO'S. 

5(11) 4(12) 3(13) 

H~L L H 
H L-+H H 
X X L 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 

OPERATION 

Trigger 

Trigger 

Reset 

Rx (16) 
1-"'''VIh- Vee 



~, Additional Devices DM96/DM8602 

E.lectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM96 DMB6 

PARAMETER CONDITIONS 02 '02 UNITS 
I 

I MIN ,TYP(11 MAX MIN TYP(ll MAX 

VIH Hig~ Level Input Voltage TA '-55'C 2.0 

TA - O'C 1.9 

TA = 25'C 1.7 1.8 V 

TA = 75'C 1.65 

TA = 125°C' 1.5 

VIL Low Level Input Voltage TA ~-55°C 0.85 

TA _O°C 0.85 

TA = 25'C 0.90 0.85 V 

TA = 75°C 0.85 

TA =125°C 0.85 

VI Input Clamp Voltage Vee = Min, 11 = -12 mA -1.5 
. 

-1.5 V 

101< ,High Level Output Current ":800 -800 /JA 

VOH High Level Output Voltage Vee::: Min, V 1H = Mi~. 
2.4 2.4 V 

V'L = Max, 10H = -SOOIlA 

10L Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee'; Min, V 1H = Min, 

V'L = Max, IOL = 1,6 rnA 
0.40 0.45 V 

IIH High ]..evel I nput Current, Vee = Max, V, • 4.5V 10 60 10 60 /JA 

IlL Low Level Input Current V, = 0.40V -1.6 
Vee = Max 

V, =0.45V -1.6 
mA 

V, '= 0.40V 1.24 
Vee::: Min 

V, = 0.45V -1.41 

lOS Short Circuit Output 
Vee = Max(2) 

Current 
-25 -35 mA 

Icc Supply Current Vee = Max 39 45 39 50 mA 

Notes 

C1l All typical values are at VCC = 5V, T A = 25°C. 
(2) Not more .. than one output should be shorted 'at a time. 
(3) Unless otherwise noted, RX = 10 k!2 for all tests. 
(4) Ground Pin 1 (151 for VOL on Pin 7 (91, or .lor VOH on Pin 6 (101, or for lOS on Pins 6 11 0); also, apply momentary ground to Pin 4 (121. 

Open Pin 1 (15) for VOL on Pin 6 {l0l, or for VOH on Pin 7 (91, or for lOS on Pin 7(91. 

Switching Characteristics vee = 5V, T A = 25°C 

, DM96 DMB6 

PARAMETER CONDITIONS 02 02 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, Negative Trigger Input 
25 35 25 40 

Low·to·High Level Output to True Output 
ns 

tPHL Propagation Delay Time, Negative Trigger Input 
CL = 15pF 

Cx =0 29 43 29 48 ns 
High·to·Low Level Output To Complement Output 

Rx = 5 kQ 
tpw (MIN) Minimum True Output Pulse Width 72 90 72 100 

Minimum Complement Pulse Width 78 100 78 110 
ns 

tpw Pulse Width Ax = 10kQ, 
3.08 3.42 

Cx = 1000 pF 
3,76 3.08 3.42 3.76 liS 

CsTRAV Maximum Allowable Wiring 
Pins 2, 14 to GND 50 50 pF 

Capacitance 

Rx External Timing Resistor 5 25 5 50 kQ 
, 
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~ Additional Devices 

Operating Rules 

1. An external resistor (R x) and external capacitor 
(Cx ) are required as shown in the Logic Diagram. 

2. The 'value of Cx may vary from 0 to any necessary 
value available. If, however, the capacitor has leakages 
approaching 3.OiLA or if stray ,capacitance from 
either terminal to ground is more than 50 pF, the 
timing equations may not represent the pulse width 
obtained. 

3. The output pulse with (t) is defined as follows: 

where 

t = 0.31 RxCx [1+~] 
, Rx 

Rx is in kil, Cx is in pF 
t is in ns ' 
for Cx < 103 pF, see Figure". 

4. If electrolytic type capacitors are to be used, the 
following three configurations are, recomme!lded: 

A. Use with low leakage capacitors: 
The normal RC configuration can be used 
predictably only if the forward capacitor leak
age at 5.0V is less than 3/lA, and the inver.se, 
capacitor leakage at 1.0V is less than 5/lA over 
the operational temperature range. 

(14) 

VCC~PIN2 
Rx C 

x (IS) 
. PIN I 

R<O.6Rx (MIX) ~ 
B. Use with high inverse leakage current electro

lytic capacitors: 
The diode in this configuration prevents high 
inverse leakage currents through the capacitor 
by preventing an inverse voltage across the 
capacitor. The use of this configuration is not 
recommended with retriggerable operation. 

t'" 0.3 RCx 

(14) 

VCC~PIN2 
R " CX~15) 

r P1N1 

C. Use to obtain extended pulse widths: 
This configuration can be used to obtain ex
tended pulse widths, because of the larger 
timing resistor allowed by beta multiplication. 

, Electrolytics with high inverse leakage currents 
can be used. 

R < Rx (0.7) (h FE 01) or < 2.5 Mil, which
ever is the lesser 

Rx (min)< Ry < Rx (max) 
(5k.Q:::; Ry :::; 10 kil is recommended) 

4~48' 

DM96/DM8602 

01: NPN silicon transistor with hFE require
ments of above equations, such as 2N5961 or 
2N5962. 

,t"., 0.3 RCx 

VCC1&RV 
al ' 

, R (14) 

PIN 2 

~15) 

r- P1N1 
Cx 

This configuration is not recommended with 
retriggerable operation. 

5. To obtain variable pulse width by remote trimming, 
th~'following circuit is'recommended: 

PI~I:~';"-----"'lJ 
" AS CLOSE AS POSSIBLE R" Rx (Max) - Rx 

PI~':).:::r-, TO OEVICE ' , 

, Vee 0------'---
6. Under any operating condition, Cx and'Rx (min) 

must be kept as close to the circuit as possible 
to minimize stray capaCitance and reduce noise 
pickup. 

7. Input Trigger Pulse Rules (See Triggering Truth 
Table) 

2.6~Jt'- 2.5viJ:" 
INPUT OV ~ OV 1.5V . 

a OUTPUT 'PLH - Fv ~ 
I nput to Pin 5 (11). 
Pin 4 (12) = LOW 

(Pin 3 (13) = HIGH) 

t" ta = Min. Positive Input Pulse Width> 40 ns 
t2, ~ = Min. Negative Input Pulse Width> 40 ns ' 

2.5V 2.5V ~3 '~ 
INPUT' 1.5V I.5V 

OV ~ '~ov IplH ~ 
aOUTPUT ~1.5V .1.5V 

Input to Pin 4 (12), 
Pin 5 (11) =HIGH . 

(Pin 3 (13) = HIGH) 

B. The ,retriggerable pulse width is c,alculated as s~own 
below: 

" 

INPUT ~ .... __ --!n 
I--"--:-tw-. -"""'1---

a OUTPUT ~ ' .. 1_-,-_ 
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Operating Rules (Continued) 

The retrigger pulse width is equal to the pulse width 
(t) plus a delay time. For pulse widths greater than 
500 ns, tw can be approximated as t: Retri"ggering 
will· not ooeur if the retrigger pulse comes within "" 
.0.3 ex (ns) after the i~itial trigger pulse. (i.e., during 
the discharge cycle) .. 

9 .. Reset Operation - An overriding clear (active LOW 
level) is provided on each one shot. By applying a 
LOW to the reset, any timing cycle can be terminated 
or any new cycfe inhibited until the LOW reset 
input is removed. Trigger inputs .will not produce 
spikes in the output when the reset is held LOW. 

Typical Performance Characteristics' 

INPUT 

RESET 

Q OUTPUT 

Q OUTPUT 

PULSE 
(-WIDTH 

t 

DM96/DM8602 

'---___ -"1 

10. Vec and G'round wiring should conform to good 
high frequency standards'so that switching transients 
on V cc and 'Ground leads do not cause interaction 
between one shots. Use of a 0.01 to O.l/lF bypass 
capacitor between Vec and Ground located near 
the OM9602/0M8602 is recommended .. 

18 

0.90 L-....... -.L.. ....... --,.L......J...-'---'--' 
-75 -26 75 125 

Cx -'TlMING CAPACITANCE (pF) 

FIGURE 1. OUTPUT PULSE 
WIDTH VS TIMING RESIS
TANCE AND CAPACITANCE 
FOR C~ < 103 pF 

E 1.10 '"'T A-_::-;2;;;5·r;;C-r~r-"'--r-';-:o 
_ Ax' 10 kll +-+-+-1I-+--I 
i CX'ID'pF 

~ 1.05 f-++-I-t--b .... !f/-IH 

11.00 1-+-+-+/ __ ""/"-1I-+-+--I 

co 

~ 0.95 h~/"'--+-+--+-II-+-+--l I -' 
z 

T. - AMBIENT TEMPERATURE rc) 

FIGURE 2. NORMALIZED 
OUTPUT PULSE WIDTH VS 
AMBIENT TEMPERATURE 

Px - EXTERNAL TIMING RESISTOR (Il) 

FIGURE 3. PULSE WIDTH 
VS TIMING RESISTOR 

140 

]: 1311 

~ i 120 

I-+-+-+--:+-+ ~"::55:' 
1-+-+-+_+-+Cx=O 

~ 110 I 
!; 100 f-++-I-+-+-+--:ITI 

CL =15pF 

~ 90 COMPLEMENTARV OUTPUT / 

co ..vr 
~ 80 1 .J.....-
~ 70 TRrE 0IUTP~T-

4.5 5.0 5.5 6.0 
60 

-15 -25 15 125 

vee -SUPPLY VOLTAGE (V) 

FIGURE 4. NORMALIZED 
OUTPUT PULSE WIDTH VS 
SUPPLY VOLTAGE 
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T A - AMBIENT TEMPERATURE rc) 

FIGURE 5. MINIMUM 
OUTPUT PULSE WIDTH VS 
AMBIENT TEMPERATURE 
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